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ON GROVE'S, PLANTi'S. AND FAUR£ S 
SBCONDARY BATTBRIS8.* 

»r PnL W. OKVLLS ADA MS, UMt FJLI, Ac 

Tm effefts on which the a&ion of secondao' b.atcrieg de- 
pends have long been known, in faA the history of 
Becondar>' batteries is almost as ancient as the history of 
Vokiuc Eledricity. It might even be said that the history 
of WCOndaiy batteries is older than the history of voltaic 
iMttierieA, for in lyq^ Galvani noticed that when shocks 
fttm an elcdric eel were given to the nerves of a frog, it 
was possible to obtain an eledlric shock by holding the leg 
of the frog in one hand and touching the nerves with the 
other. In a note-boolt of Oalvani'a whicti was exhibited 
attht BhArical Exhibition in Paris, iWi, Oalvani gives 
an acconnt of these experiments, and supposes " that the 
cleAric eel had transmitted a part of its eleAricity to the 
fieg, wiiich was capable of holding the charge and giving 
It out again," and he even supposes that after being dis- 
clllttged it might again receive a charge, and might give it 
oat again when required. In the year 1800 Volta dis- 
coveted bis battery or pile, which gave the method of pro- 
dodngdedtric current* tlUKragh the agency of chemical 
anions, and in the year 1801 Oautherot, a scientific 
Frenchman, obeerved that when wires of silver or wires 
of platinum were used for the decomposition of the acidu* 
laled water, the two wires gave a current of eledricity 
after they were detached irom the batteiy, Thit was 
termed the polarisalim cumnt, and the eflba waa laid to 
be due topolariaatkn; • coavenfent tenn latjodnoed to 
I the neaaiog of wlikh wn not aader- 



Ody ttrejTMfi later. iflriSos, RItter, of Jeoa, observed 
atoiwefliMlidwitttMBg loldidna fiwtae deoaaiposi 



tinaof waleriaad H oeeuMd to Mai to diviM a battery 
Ibr pcodaciag and aaklag oae of tbew lecondaiy currents. 
Ha outde nee of variona atatali, and anoceeded io getting 
Is with platinoBi aanwhhailvtrvbea; aealso 
m getting curreBta€f« to<iri c iQ riHthtoBwlfe8, 
witli bfaaa. and alae with UcBWtli» tulDg water cUgbtly 
^ted with add ftir hla Boaid. It alio oeeatiad to him 
to make use of lead, bntwiHttUaaMiallMdblBatneeeed 
in getting a current, becaoM whfa in ba vaad a aolatioa of 
chloride of lead, wUch ia a aaOfCondaAor, or offered too 
high a retietaoce to piodaea aaj clbft whicb conld be ob- 



•A 
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served. Thus within three yean of fiacovciy of 
Voltaic Elearicity Ritter had discovered aal aude aae ef 
secondaiy batteries. He charged fiav celli Af # aeeoadaiy 
battery by meana of 100 cou^a of Voita*la pile, and pro- 
duced diferent chemical and physiological efleds, such as 
were produced by the original battery. This secondary 
a^ion was attributed to an absorption, or soaking in, of 
the two opposite kinds of eledricity by the metals, and the 
current obtained was called a pdarisation current. Tha 
investigations of Volia and Marianini gave clearer idcaa 
with regard to this secondary adlion, and after then 
Dccquerel, by his investigations on batteries with platinum 
plates and two diiTerent Itauids, showed that in the 
secondary batteries the liquids immediately aumwnding 
the two plates were no longer in the sa^e state, but tluff 
there were present all the elements which were reqoitad 
to produce a voltaic battery, i.e., two different substaacea 
united by a liouid condudor in which chemical aAion could 
take place. Uiflfcrent theories were started to account for 
the a^^ion. 

In the year iSoj, Grotthuss, writing on the decoroposi* 

lii ii iif 1 quids by voltaic elciftricity, regarded the poles aa 
.iu:uct,n;4 the t"o opposite kinds of elcdricity. The pole 
frmii \<. Iiicli roMnniib cledrtcity issucH attrads hydrogen 
.uid icpLli! oxygen, wlul-.l the pole from whit-h positive 
electricity issues attr.icl:. nxygen and repels hydri>f;cn. 
In iSo^) Sir Humphry Davy .ilso Mipposcs the decomposi- 
tion .inJ giving off of yas to be due to the .ittractiuns of 
the poles, and ilv.it the decomposition and reconiposition 
go on throughout tb.c iliiid from one particle to .inotlier 
of the fluid, the gases or decomposed bodies only appearing 
separate at the poks. 

In 1825 Do la Kivc explained the afiion as being due to 
an affinity or combination of the elements with theclcClric 
currents. The current from the positive pole combining 
with the hydrogen or the b.ises it finds there, Icavf s the 
oxygen or the acids at liberty, but carries the subiiances 
it IS united with across to the negative pole, where it enters 
the metal conduAor and leaves tlie hydrogen or b.ise on 
the surface. In the same way the electricity from the 
negative pole sets the hydrogen or base which it finds 
there free, but imiics with the oxygen or aciJ and carries 
them across tj tlie positive pole, and there leaves tlicm. 

Uc la Rive does not r.diuit that there is successive de- 
composition and reconiposition going on in the courao of 
the electric currents throughout the liquid, but regaula tha 
decomposition as only taking place at the poles. 

Thus far had opinions advanced when Faraday attacked 
the subjed, in 18,33, whole theory w cle^iic« 
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dMonfMition on a firm bull in bit foor teries of papers 
comnmnicated to the Roywl Society between June, 1833, 
and March, 1834. I have not time for more than a passing 

all.ii^ion to tlie laws of elearolysis which he established, 
a! li t :i j lions on the relation of eleAricity to chemical 
aaion, wliii-li aic now well known. How lie esMblishcd 
that the sum of chemical decomposition it constant for 
any sedlion taken across a decomposing conduAor. That 
fora conptant quantity of clcAr:tity the amount of eledro- 
chemical action ib also a constant quantity, whatever the 
decomposing conductor may be, whether water, salt solu- 
tions, acids, fused bodies. iVc. ; the quantities of sub- 
stances decompr c i by tlu sa:iie current being in propor- 
tion to their nnr.u.il ehenucal alf;nitics; and how he con- 
cluded that " the forces termed chemical affinity and elec- 
tricity are one and the same. That the evolved substances 
appear only at the poles, be au>e e\e:;. v. ht.re else each 
particle finds other paitieh b iiaving a cuntiary tendency 
with which it can combine." 

Thus Faraday traces the decomposition to the aftion or 
modification of the intt rnal iVrin s in the molecules de- 
composed rather than to external forces like the attrac- 
tionh of the poles upon them. The poles arc merely the 
doors by which the eledricity enters or leaves the elcifiro- 
lytp and metals, and even gases may be used as poles. 

In thi> "erics ot experiments he devised his \ulta- 
elciitronietcr or Miltaiiictet , w itli \% h.ich I e fully e-'-tabli'ihed 
the law that " The chemical power of a current of electri- 
city IS in dtrea proportion 10 tiM abtolnt* quantity of elec- 
tricity whicii passes." 

In'cxplaining the a&\on which he regards as goingonin 
the battery, he says— " I suppose that the effeds are due 
to a modiiication by the cleeiric current of tlie chemical 
affinity of the particles through wliieh or by which that 
current is passing, giving iheiii the power of aifting more 
forcibly in one dircdion than in aiU'ther, making them 
travel by a series of successive deconiposhioiis and re- 
Compositions in opposite directions, and linally c.iusing 
their cxpul^ii n from the mass of liquid when they reach 
tlie poles " In this series of papers he very poweifully 
sums up his reasoning as to the identity of voltaic electri- 
city and the eledlricity of the machine. He says; — One 
grain of water, acidulated to facilitate condudion, will re- 
quire an eledric current to be continued for three minutes 
and three-quarters to efl'ed its decomposition, which current 
must be powerful enough to retain a platinum wire-jj,th 
of an inch in thickness red-hot in the air during the whole 
time ; and if interrupted anywhere by charcoal points, 
will produce a very brilliant and constant star of light, and 
the beautiful experiments of W'hcatstone have shown 
that tliis quantity of eledricity is equal to a very powerful 
flash of lightning ; yet we have it under perfed command, 
and when it Las pcrformcJ its full work of eleCtrolysation 
it has only separated the elements of a single grain of 
water. 

In the same paper he clearly states the laws of the 
transfe>:i^iation ol eneri,'},', and enunciates the important 
principle of the Con^eivation of Knergy, which now forms 
the bond between the variotis ] ;,\ -iLal scifnces. 

He says : " Considering the IwotoM r< lalion that with- 
out decomposition transmission of electricity does not 
occur, and that for a definite quantity of eledricity a defi- 
nite quantity of cle^tntity is decomposed, it ^ecir.H a 
natural consequence that the ([uantity pas-ed is ilie efjuiva- 
lent of the chcmieal aftinity ol tlie particles -e]'arate,l ; i.e., 
that if the elcilrical power which holds the elements of a 
grain of water in combmation, or which niawes a ;^rain of 
oxygen and hydrogen in the right proportions unite into 
water, could be thrown into the condition of a current, it 
would exatikly equal the current required for the separation 
Ofthatgnin of water into its elements again." 

AnKWlg the causes of the diminution in force of the 
voltaic batter}' Faraday includes what he calls the peculiar 
Ktat* aequiied by the metal surfaces in the second vessel 
(j^., dkA IMfttive pole), which caused them to oppose the 
fMttiigonmtbyttaefoxceof AMCOodiuycancjit. Hcoce 



he draws praAical conclusions, that weak and exhausted 
cells should never be used with strong and fresh ones. 
Thus fifty cells, with ten of them not charged equally to 
the rest, gave nine-tcntht of a cubic inch of gases in half 
a minute, whereas the ftf^ good oellt gave4i cabiciachea 
in the satiie time. 

In the course of his experiments on this subjeA Faraday 
frequently found apparent contradidions to his simple law 
of elcitn-ilysis, but he Was led to refer all deviations from 
it to the adion of secondary currents ; as, for instance, in 
the evolution of nitrogen at the positive, and hydro!;en at 
the negative, pole in a voltameter containing sulp'natc of 
ammonia dissolved in a strong solution of ammunia. The 
hydrogen as measured by a vohamctcr was obiameJ from 
the decomposed water, whilst the nitrogen was a secondary 
result depending upon the chemical action of oxygen at 
the positive pole. 

He may almost be said to have discovered a secondary 
battery similar to that of M. Pl.ante or M. Faurc, when 
using acetate of lead for his solution he finds that the 
results at both elcdrodes are secondary; peroxide of lead 
appearing at the positive, an^! I: -d itself at the negative 
pole. 

Whether, as was at fiTtt supposed, under the influence 
I of the primary current, the metal eledrodes acquired a 
sort of piatic charge, positive on one and negative on the 
other, thus producing a polaris.ition current, or whether 
the whole of the secondary current might be regarded as 
due to the deposition and ab>or[ tion of gases decomposed 
from the liquid, s:; altering the surfaces of the eledrodet, 
and therefore eoi venm;; a voltameter into a battery cell, 
might still be re^;arJed as an unsettled question. In 1843 
Grove gave an important contribution towards us salution 
when he invented his gas battery, in which two platinum 
plates were immersed, one in oxygen and the other in hy- 
drogen, thus forming a secondary battery which could be 
employed for the storing up of eledrical energy. Grove's 
gas battery may be said to be a voltameter in which the 
platinum plates extend throughout the height of the tubet 
for collcdmg the gases of the voltameter, and arc attached 
to platinum wires sealed into the glass at v.i'i -o;! of the 
tubes. After a current from a battery has passed through 
the voltameter it is detached from the batter)', and the two 
platinum wires of the voltameter are at different poten- 
tial and give a secondary current when they arc brought 
in contact or attached to a g.-»lvanomelcr. This current, 
as in all cases of secondary currents, is in the opposite 
diredion in the cell to the battery current which produced 
the dtcoiiiposition. This may be readily seen on charging 
the (irove's gas battery and then testing the difference of 
potential of ils poles by means of a quadrant eledro- 
metcr, by wliith mcins we may compare it with a standard 
battery and determine its cledrornotivc force. VVc may 
also unite the poles to a grilvanometcr with a resistance 
or shunt to take off the greater part of the current, and 
60 may measure the current which this battery will send 
through a known resistance. 

In 1852 Dr. C. W. Siemens construdcd a secondary 
battery on the plan of Grove, with carbon plates for his 
poles in place of platinum, and in order to increase the 
effe^s he inserted the carbons in a strong solution of 
acetate of lead, so that, on passing the battery current 
through the cell, peroxide of lead was deposited on one of 
the poles, and the secondary battery was formed. The 
electromotive force of th:^ battery w.-.s such that one cell 
of it was sufficient to produce the decomposition of water. 
Hence the eledromotive force must have been nearly 
equal to two volts. The volt is the unit of elcdrumative 
force which has for sometime been in use in England, but 
which has only quite recently, at the Paris Congress of 
Eledricians, been generally received throughout the w hole 
of Europe. Its value is very nearly tlie same as the 
eleAromotive force of one Daniell's cell, so that wc rr.ay 
conveniently make use of a Daniell's cell for our standard 
of comparison for eledromotive forces. 
In order to find wtiat cunent a battery of given deOra- 
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of time, we may make use of Ohm's law that Cr^^ 



nothre fl»ca nOI taod timagh • pven miftaiKe in a unit 

E 
Kir 

—or. as wc may put it, E = C(R-fr). The resistance 
(R+r ) is expretied in ohms, which has long been the 
English unit of resistance, bat which has only now, viz., 
at the Paris CongreM, bMD aee^fed hf BuoM aa the 

unit of resistance. 

The equation E = C (R + r) requifM IliM if the eleflro- 
motive force ia one volt and the resistance of the circuit is 
one ohm, then the current must be equal to one unit of 
current ; if E = i and R + r^. i, then C = i, i.t., the unit of 
current ia the current which a volt will send per second 
through an ohm. The name lately given to this current 
in England was the Weber ; li:t .since the Germans have 
been accustomed to use the Weber in a different sense, it 
has been thought better at the Paris Congress to drop the 
name of Webtr for the unit of current, and France and 
Germany, and other countries, have agreed by their repre- 
sentatives .It t!ic Congrc?s, .ind with the consent of the 
praiiic.ll men present .it the International Exhibition, to 
call the union of current an Ampfre, — go that what we 
have been accustcnied to call a Wtbtr has now been called 
an Arnffrt, and is the current which an ele^knnnotiva 
force uf , n« Mif mdapar •aoond thnm^ aicaiatraet of 

ont vhm. 

I'or the sake of uniformity and to prevent conAnioo the 
German scientific men and praAical eleSrician* have 
agreed to accept the English ohm as their unit of retUt 
ancc, and to give up the mercury unit, or metre ol mer. 
cury, which they have always been accustomed to employ. 
Into tlie relations of these units to what are called the 
C. O. S. system of units, I will not now enter. Now that 
we come to the storing up of eleArical energy in iecond- 
ary batteries there is the necessity for another Unit, vl«,, 
the unit of quantity stored up in a battery without regard 
to time. For the current flowing in a circuit is the quan- 
tity of eleAricity per lecond. W» canaot define tlw cur. 
rent which a secondaiy batteiycM glWWhhoatglvifiKtbe 
resistance of thd circuit. iMt we can state that a given 
secondary bttlciy will to «f ft certain elearomotive force, 
and will store up a certain qvanti^ of elearicity ready for 
use when required. 

The name which has been ace^ted at Pan's for the unit 
of qnantity is the Coulomb, so tbet, according to the latest 
acceptation, the amount of eoenT atond up in a aecoad- 
aijr baiteiy mqr be expressed ia VoU-Comhmit. 

We may store up eUarical energy of very high poloa- 
tial in a Leyden jar or condenser, and make use of it at 
intervals instead of taking it continuously fion as OhtS* 
trical machine. We cannot raise the potential of tlM 
charge in a Leyden jar any higher than the potential of 
die machine from which it la charged. We may as well 
•xpca heat to flow from a coid pody to a liot one and 
make it hotter, or think that w« can gM tvatar of its own 
accord to flow up a hill into a losenroir at the top. In 
conneaion with this question of MOfafe of energy it may 
help us to trace the aaalogjr between diieBence of noiaa- 
tial with regard to elcAiicI^ and diOnenco of Ind with 
regard to the force of gravity. 

The diflinence of potential giving riee to eteAromotive 
forces between two points which are united by a conduAor 
causes a current of elearicity from a point of higher to a 



point of lower potential, juat aa a difliueoee of level giving 
to preamm between two pointa in a ureter diannei 



a flow of water fton the hijiber to the lower level. 
The eledfonotive lone comspoada to pressure, and the 
reeistance of the dicnb eonenoada to the hindrances to 
lha iiow, the current conoipona to tim quantity of water 
flowing per unit of tiam, Tim of two pathr; from cnt- 
level to another, the cnnent w31 be most rapid along the 
ateepest channel, and in the sane way with the same 
elearomotive ibrce, the greatest cunent will be along the 
llao of leaet resistance. 

' The ihAxicity supplied by the eledrical machine will 
it Id* • vny mall itiMm MVpUed by • pniiv at • Tuqr 



great height, and dischargii^ itself by a small pipe at a 
very much lower level, so that it is capiblc of exerting 
very great prcstiire, but when allowed to run it Can 4o 
very little work, because the q.i.-»ntity \t small. 

The Leyden jar is like the reson^oir into whi^ih the water 
is pumped at a high level, and wh< i (he of this reser- 
voir is increased « c know how d:flicull it is to prevent 
leakage from the very great pressure exerted by the water, 
and how dangerous tlie bursting and discharge frLi;ii s uuh 
a reservoir may be to those on the lower level wlio may 
hapccn to he on tljc patli of the discharge. 

l)n tlie oll'.cr !iain), the ordinary Grove's battery :::vir.g 
US clearitity in abundant quantity, but of F:nill ditTcrcnce' 
of putenti.il, is like a rr.cans of obtaining, when rrquircd, 
an ample supply ni water, as from a large reservuir not 
far above the level where it is wanted to be used, and so 
giving an abundant sii]iply at low piessure. Had this 
mode of supplying ele(ftricity continued to be the principal 
one, we shuuKl prob.ibly not have so much need, and 
should not hear so much, of secondary batteries; for in- 
stead I f burning up the zinc in the Grovc"s battery to 
charge up the secondary battery, like a large reservoir, to- 
day, in order that the stored-up clc<3ricity may be used 
to-morrow, it would probably be better not to charge the 
Grove's battery until to-moRow, and than vao it direaiy 

to do the work required. 

The development of Faraday's discovery that the motion 
of a coil of wire in front of the poles of a magnet, or in 
a magnetic field, gives rise to an elcAric current in the 
wire, h.as shown us that the burning of cine or other ma- 
terial.s in batteries such as Grove's or Daniell's is a very 
expensive way of producing an elearic current, and that 
It IS far more economical to obtain eledric currents by 
employing the best mechanical means we have to produce 
rotation of the coil of wire in the magnetic field. The 
different magnets and dynamo-eleAric machines (and they 
abound) arel>ut the results of attempts to find the best 
form of coil, the best kind and best form of ma^ets, the 
best proportion of resistances, and the most suiuble ar- 
rangements for the special work in each case which ia 
required to be done. 

The dynamo-elearic machine driven by a steam-engine, 
or by a gas-engine, is very satisfaaoiy as a mode of pro- 
ducing elearicity, and boUi the elearomotive force and the 
current increase with the rate of rotation of the coU. 

This mode of producing eledriciQr is like raising water 
to any level that may be required in each particular case, 
but the eiedrici^ most be used at once whilst the steam- 
eag^ or tho gas-engine is in aaion. This may be very 
iooomrenient, and hence the necessity for something like 
a reeervoir to store up the elearicity. 

The labours of Faraday have shown us the relation be- 
tween the quantity of elearicity and the weights of the 
chemical elements decomposed by it in an elearolyte, and 
that thcae chemical elements may unite again to rewtt wii c e 
the same quantity of elearicity. The objea, then, to 
attain by means of secondary batteries, is to find some 
substance which can be decomposed into two others nduch 
will remain apart, even whtm joined by a liquid condoAar, 
until a comj^io eleftHc ciicnit ia made ; then theae two 
substaucea rimnM bo at considerable diffsiMiea of poten* 
tial. 80 aa to ghra a atronf el i flri c omaat ia anMag 

again to ftana taa substaacaBom wMch tliqr ^ 
posed. 



In i8s9 M. Plants, uUng advantage of tho great afinity 
peiosida of lead for hySliogta, nwdo naa of tUi anB- 
stanoa to incieaae the aoefta of 



so waa led to maha oao of lead deOiodes instead of pta> 
tiuum, which had been the metal hitherto employed. Ho 
found ithat bettor laaaito ooidd bo oibtaioad wita oao call 
with lead eleftrodee than with twen^ eeQs with pladanm 
eleandea. 

To fonn tfali battery, pktoa of lead with a finailydivldod 
layer of load npoa mm an taken as eleaiadeiwa«iin«Bt 
from two Giova'a celts ia seat through the e^ eeotaining 
theasi iaaaaeiiod ia damad Mlphario add of aiiangth abent 
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ta in ine same aireciioo. 

bv tending a primary ctKltBt tbrough the 

Of toad isTfaaaM at the poiilive pg&uid 

peroxide of IcaAfamthe potidM sole of 



oiwtotea: Aecatfentla leatibr • qtntttr of an how io 
OBO difoAion, then the cell ii fidly dlMbaned ; the concot 
froai tho rrimary b^Cttery ii tliOB Mot tnroagh it for • 
(RUUtorvf an hour in the oppMllo dlteAion, after which 
too cdl is again dischargea: faddi way it i* charged 
over and over again in bppoatio diftfiiou for longer aa4 
longer petiodt, care being takta MCh flino that the ae- 
condary ceil ia hStf dtMlMlged. iWn the battery ii again 
charged ; bat iflicm It Ii capable of civing out the charge 
almvlyenooi^ lor the purpose for wSich it is to be used, 
flMa the ■occeeifve cbargings ehonid no longer be given in 
mosite direafoae. tat alwi^ in the same 4inaioa. 
wo may tay that after tlie battery is fcrtmi (I diould al> 
«m be charged in the same direAion. 

IB charging b/ sendin 
can, peroxide 
the negative pelebeeomee 

detached, the peroxide of lead fane the poeitivo fole of 
die eecondaty battery, and tiie battciy will rtmalB in 

aftion nntil the two platee telota to the same itate, the 
positive pole being reduced from the peroxide to the oxide 
of lead, and the negative pOlo beiag tiaBifonaed from 
lead «B the oaide of lead. 

ILFIaatdhaa M^cially aimed, by means of his battery, 
to ooomt clcAricity obtained from an ordinary battery 
into elcAridty of high tension, to do in a smaller degree 
what ia done by means of the Ruhmkorff indudion coil. 
By means of two celts of Otove or Bunien he can charge 
a great nnmber of celts, a doxen or more, ananged for 

auantity, i.t., with all their positive poles together and all 
heir negative poles together, and when they are charged 

» arranging them in series — i.e., with the positive pole 
one joined to the negative pole of the next — be can 
get great eleAromotive force, and at the eane tiflM obtain 
aeoricity, in great quantity. 

Hj bis battery of 800 cells, which he has set np in 
Pans, and by the aid of his rheostatic machine, which I 
have not time to describe, he cm in.im'.e li^hining dis- 
charges and remarkable luminous etfetft,', Eomewlut analo- 
gous to the brilliant effefls of the Aurora Bore.ili?. 

The electromotive force of a single cell of I'lant^'s 
battery is about 2} volts, or 2i times that of a Daniell's 
cell, !.<■, about times Grove's cell; hence two cells of 
<hwewill charge a Plantt cell. The quantity of electri- 
city that may be colledied will depend on the amount of 
chemical adion, >./., on the extent of the surface of tlte 
plates, and on the way in which that aAion has gone on. 
When the aflion has (;nr.e on rapidly, the battery will not 
be so good as when ihc aftion is slow. The Plant^ bat- 
tery, as usually formed, discharges i:>cif t,,o raj-iJA- fur 
many purpoRCR for which eleftric accuniul.aors arc now j 
required, and hence other secondary batteries or rr.rjuifica- 
tions of the Pl,in;i- b.aiL-ry .ire now making their .ipfcar- 
ance. The cells r-riy Ic cliargtd by a dynamo machine, 
and may also be usud to drive a dynamo machine, like an 
elef.ro mat;net;c cn^jine or motor, driving it in the same 
direction as when it was driven when used as a generator 
to chAr^;e the cells. On attaching tlie wires from a Plantfc 
cell to a Binall dynamo machine, this machine is converted 

into a motor and may boemplcyedtoivockapampor to 

do other useful \\urk. 

The Plantc eell will also heat a platinum wire of con- 
siderable diameter, for although the elciflromotive force is 
only 2i volts, yet the quantity is sufhcient to make a 

tatinum wire three-tenths m.ni. in diameter, and 4 cm. 
length, to glow for half-an-hour. 

The secondary battery may be made use of in telegraphy, 
to do away with the residual magnetism in an eledlro- 
magnet, so a^ to enable it to work more quickly after a 
current has been sent through it. The secondary cell 
should be attached with its positive pole to the line and 
its negative pole to the key, the other end of the lir:c or 
the earth being also attached to the key so as to form a 
complete circuit when the key ia up ; the sending battery, 
consisting of two or more cells of Grove, or at least three 
DnMl*! ceQe, ihoiild have its oegatiTe pole attadied to 



the Begaiive pole of the 



pole to the kqfi io at to fbna a , 
line and secondary cell whca the hey il doom. Whea 



eill,aBd iu positive 
ipleie dfcnit with the 



conlaA is made with die eeadiog batteiy bjr patting down 
the signalling key, thecofflent is aeot thnMijui the second- 
aiy cell into the Uae.tbae |dving a slight additional charge 
to the aecoBdaiy edi and bnnging the eleAro-magnet 
iBio aftioB : on breaking coataa Vf ideaalag tho hn* 
the eeeondary cell, being still cooacAsd to the uae»eeadB 
a reverse current into the lioe* aod weak 
be strong enough to reverse the owgBetitm of the 
magnet. If we work a Hocee toettameat Am with the 
sending battery alone, afid afterwaida with the t eco ad a iy 
cell in theciiGait»w«fiBd that theie ie a venrgieal ia* 
crease ia the rate ofeigBatliBg whea the eecoBdaiy coU ia 
used. The secondaijf eeneat iacwMie aa dM betieif 
current increases, aad heiag ia Iba tefetae dftflMoBt 
instantly weakens the magneliiai af the 
so that signals may be sent aa fHt Bl t 
mske and break contaA. 

Another application which M. Plaali has made of 
secondary batteries is for engraving ob gjlaei. The glaie 

rilate is placed in a shallow dish and covered with • thia 
ayer of a strong solution of nitrate of potash, ooeplatiaBBl 
wire from the positive pole of the battery is plaSM IB t|pa 
solution along the edge of the glass plate, and Ae other 
platinum wire from the negative pole, sealed in a glaaa 
tube for a handle, is nsed ss a pen to trace the form of the 
required engraving. With slow writing the engraving ia 
deep, and the breadth of the strohe depends npoB the 
diameter of the end of the wire. 

Ilic Plantc secondary battery has been eumkfedtO 
work an eleftric break on railway trains. wRUl tWO 
G. :)\e's cells or three Daniell's cells, and a Plaatdeell 
arrrmged as above described, the Planti cell it COBturaelly 
being charged, or is kept from getting weaker except whea 
the key is depressed, which completes the eleAric drcait 
by which the break is set in a&ion. 

The quantity of eleAticity stored up in six Plants cells, 
is sufficient, with tuch an arrangement to prevent the 
cells from becoming exhausted, to work the brakes on a 
dozen railway carriages, .-,nd to last for a fortnight. To 
renew the charge in the Planl^ cells, a battery of sis 
Daniell's cells may conveniently be employed. It is im- 
portant that the charging should be carried on with great 
regs:!.<ri(y, so that the layer of peroxide of lead mi^ be 
regul.iily laiJ on, otherwise it will not adhere well to the 
lead clctHrodcs. 

Several forms of secondary batteries have appeared 
quite recently, now that the demand has arisen for a 
reservoir in which to store up tb.e eleclricity produced by 
the dytiario eleflric machine, and the secondary adtion or 
polarisation of batteries is no longer regarded as sorac- 
ibiiig to be avoided as much a? possible, but is eagerly 
sought after. Professors Houston and £. Thomson, of 
Philadelphia, have incJ clcilrodcs of copper in sulphate of 
fine. When a current is sent through the cell, xinc is 
deposited on the negative pole, and sulphate of copper 
formed around the positive pole, the plates being laid 
horizontally so that the sulphate ot copper so formed and 
the sulphate of zinc shall be prevented by their relative 
weights from mixing too readily. This we may call a 
gravity 8econd.iry battery, and its eleflromoiive force will 
be nearly the same as that of one of Daniell's cell or one 
vi.li. M. d'Arsonval modifies this battery by using one 
eleflrode of lead and another of z.nc m a solution of 
sulphate of zinc, the lead forming tlic positive eledrode 
becomes coated as in tlie Plante cell witli jieroiide of lead. 

Several modifications ol Plante's. cell have been sag- 
gested, which have for their obje« the rcdudiion of the 
weight of lead employed ; such arc the batteries of M. do 
Pei;rcr ,Tnd of M. de' Mcritens, who fold their I.imin« of 
lead in layers like the leaves of a book, to as to get as 
much surface as possible for a given weight of lead. M. 
de Peszer also finds that the relative size of the positive 
» aMdifiea Hm laialts «MalBBd,a I 
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quantity of cleAricity is stored up when the negative 
ekArotfe is double the sise of the poeitive eledfode than 
when the two eleftrodes ere of the num aiie. 

Other modificetioM, io which the negative pole it either 
palladium in dilate sulphuric acid, or thin ebeet inn in a 
Ktlntion of sulphate of ammonia, have been suggested and 
•■qdoyed by M. Rousse, these substances being chosen on 
acceant of their great power of absorption o? hydrogen. 
TiMw can hardly be called secondary batteries, since two 
tnetals are employ ed'in them as eleArodes. The method 
of charging secondary batteries may aonetlmes be con- 
veniently made use of to renew ordinary batteries which 
have become used up. Thus a LedanM^ cell which has 
been in use for a long lime and become weak, may be re- 
charged again by cunnedting up the positive pole of a 
■tronger battery with the poeitive pole of the Leclancb< 
battery and allowing the current to paas through it for a 
coasiocraUe time. In the tame way • dry pile, wliich bae 
becon* weak, may have the difitvance of potential of its 
two ends increased by sending a carreot through it from 
its positive pole to its negative pols; lb* poeitive pole 
of the batterv should be joined to OSflOritiiw pelt of the 
dry pile. The secondary battery, to wliieh moK attention 
hae been drawn dnriagtM Ult bm montlts, is tlM Faure 
battery, in which HTsKUt does not form the cells by 
eieAiolysis, but coets the lead plates with • fihq ol l«a 
lead or minium, cadoaiag or protecting the red lend eoat- 
leg ^tb a layer of felt. His cells are of iMge site, and 
each it dierrano caneble of storing up a considwaUe 
maotlty of elearicai eaeigy. The cbenrical eaioai ie 
nnitar to tbe aAion in a Piantf cell, bet the reriitance is 
" * r, and when io nse the battery takes longer to dis- 
itsdf^ so that Aw eleAric lighting and for many pur- 
\ for wbidi a Btofe of ekaiicity ta rsqniied, it eeens 
to be better adapted tbaa Ae PianM coll. 

It bee been said, and tbe stetenent has been confirmed 
Igr Sir Was. Tbonaoa, that a ** Panre accumulator, weigh- 
ing 75 kilogramt (165 lbs.), can store and give out again 
OBOrgjr to the extent of an hour's work of one horse- 
power," or two million foot-pounds. At first these cells 
wm% made nlindrical, and the Faure Accumulator Com- 
pany have Mindly lent me a boi of four such cells in 
aAioo, similar to the celebrated box of eleArical energ)', or 
condensed lightning, so graphically described in the Timtt 
of May i6th last, which was carried from Paris to Glasgow 
for examination and measurement by Sir VVm. Thomson. 
They have also lent me one of their latest forms, in which 
the plates are flat and placed vertically in the box. 

It has been ascertained by Sir Wm. Thomson th.nt 
Faurc's accumuLitors, amounting in weight to three- 
quarters of a ton, will continue to work for six hours from 
one charpe, at the uniform laie of one horse-power, and 
that probably 90 per cent uf the energy spent in charging 
will be transformed into uFcful wnrk. Wry frv,' ciinip.ir.T- 
tive trials have been ni.Tdc of the I'lantc and the l-Aiuc 
batteries, but from those which have been made by M. 
Achard, it appears that, as might be expected, they are 
equal in electromotive force, that the Plants cell is of 
amaller resistance than the Faure cell, and consequently 
will heat a longer piece of platinum wire and do its work 
three times as rapidly. The Plante cell kept a platinum 
wire three-tenths m,m. in diameter, and five or six cm. long, 
red hot for half an hour, and the Faure cell kept the same 
wire red l.ot for an hour and a half. We may readily see 
by A 'cw experiments that the Faure's battery has colleAed 
a great quantity of elcdrical energy, for one box of it will 
cause a platinum wire of considerable length, and one 
in.ni. in diameter, to glow, and one cell is sufficient to 
drive a small dynamo-eledric machine as a motor, or to 
drive a small eledtric engine, and the three or four cells 
are suflBcient to cause a small Swan's incandescent lamp 
of tm.ill resistance to give out a very pleasnnt li?;ht of 
about two candles. Those who saw my lecture room and 
the W'heatstone laboratory at our Jubillcc Suir(:c on July 
and last, brilliantly lighted during the evening by Swan 
Mid Lane Pen Incsndsecent leaqpa, wUch wen kept bi 



adion by means of Fauic's accumulators, will not doubt 
the possibility of lighting by means of incandescent lamps, 
nor forget the satisfaAory results obtained duoogb tbe 
agency of Faure's secondary bsttery. 

There are many applications which have been or may 
be made uf secondary batteries. Six Plants cells have 
been found sufficient to drive a tricycle with 160 kilo- 
grams, or about 350 lbs., upon it, at a rate of ten miles an 
hour, or to drive a boat containing three persons. 

These secondary batteries (il may be used to cany a 
supply of eUdricity where it is wanted. (2) They may 
accumulate soppliea from a dynamo machine and store 
energy op for elraiie lighting or for motive p-ower. (3) 
They may serve as regulators for tbe eleAric current, 
when as in eledtric lighting it is liable to 6o£tuations, 
either from the irregularity of the driving engine or from 
the change of resistance in the eleAric arc or in the cle<9tlic 
current. When so used, they would supply and keep up 
tbe light even though the engine were suddenly to stop, or 
any accident to happen, other than the cutting of the con* 
neAing wires. The Faure's accumulator has been em- 
ployed to light a railway train from London to Brighton, 
by meaae of iocandeicent lamps, and to work an elearic 
motor so as to drive a circular saw or other mechanical 
tools. It haa also been employed with trery satisfaaoty 
results in driving a ttanway in the streets of Paris, and 
in the Siemens Eloftiic Railway between the EleArkal 
Bxbihition and tbe Plaee do la Concoide. The resulu 
already attaiaed asem to ebow that there is no other 
aeoondeiy batteiy which can cempereteitb tbie br etoring 
op and Mepiag for a long tine a aimply of dedbic energy, 
and fat luriag it alowly miao in adnon. 



ELECTRIC LtOHTINO^ITB FIRE RISKS AND 

THEIR REMEDIFS. 

By HENRY MORTOS. in, D., 
PMsidcDt of Itic Steven* Inititutc ol Tccboolsgf. 

(CenUoBcd from vol. sliv., pac* aSS). 

As a means of practically dealing with the above subjed 
it will be peitiaps bust, in the next place, to review the 

" rc(iuirements " recently recommended to the Nc.v Vork 
Board of Fire Underwriters by their Committee on Origin 
of Fires, 

The first of these requirements ih. that all vvitesi Used to 
convey eleCiric current^, fnr lif^lnin;; purposes should have 
at least fifty per cent mote conductivity lli^n is rcquibitc 
for the number of lights to be supplied by bulH win s. 

This requirement is a perfcclly f.iir one and in 
accordance with the general piinciples set forth in my pre- 
vous article, but its tigniiiLatiun is rather obscuic and 
indefinite ; it is also one wlntii is certain to be fullilled by 
all those who are engaged in supplying elcdtric light, on 
economic grounds. 

Tbe term " conduftivity necessary for the supply of the 
number of lights used "' is, in the first place, obscure, 
because, in the case of arc lights, run as they .-ilways are 
in successive bcius, the condudivity necessary for one or 
for any number of lights is the same. A wire which will 
carry a current to one arc light will continue to carry it 
on from tliis light to the next, and on to any extent, 
just as a road which is wide enough to let one cart pass is 
wide en(iut;h for a train of carts, passing one after the 
oil'.er. \\'e may, in fafl, regard the successive arcs 
as like a series of cascades on the same stream, down 
which the same water runs from one to the other, and 
where manifestly no more is required to supply the whole 
aerii-s than to supply any one of the successive falls. 

T his consideration, therefore, manifestly contemplates 
only incanil< Ftent lights where the number of ll^;i,l'i will 
determine tbe quantity of the current needed to supply 
, becanse IMgr an alwagf* oonneAed in paralld aefiM* 
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and the portion of the current which traverses one lamp 
traverses no other, but leturns to the generating machine 
by the conduAor. 

In this conneiftion another point should be noticed. In 
the m.ithines used for pioilucing arc lij;hts the armatures 
of llie machines arc wound with a wire verj' muth smaller 
than thai vvliich it is economical to u!<e in any other part 
of the circuit. If, therefore, a current w.is produced 
suflficient to develop heat in the circuit, it would develop 
much more in thctc armature coils than anywhere else. 
In fact, in the ordinary running of such machines thcne coils 
become quite hot, even when no sensible heat whatever 
it developed in the line wires, and it \% manifest that 1 ng 
before the line wires could become d.ingcrously l.catcd the 
wires of the armature would be nxitc '. .i;id the machine 
destroyed. Nor is there any danger that these proportions 
will ever be changi-d by those using such apparatus. 
Every unit ot heat produced in the conducting wires is a 
dead less of power, and to have the conJuifling wires of a 
circuit so small that they would get as hot as hoilirg 
water even, would double or treble the cost of operating 
the system, or make it, in faft, not profitable, but ruinous 
to those Interested. 

AlthDurh, in the machines used for the incandescent 
light, the armature is often made of bars of copper, and 
would not be heated to dcstrudiion by a current which 
would heat the conduiftor to a dangerous degree; yet the 
question of economy is equally important in this case also, 
and these supplyiiif; such lights will be sure in their own 
interests to use condudors of abundant capacity. 

The first requirement may then be regarded as one 
which, however defcdive in expression, is right in toteotioat 
and will be readily complied with by all thOM Npplylaf 
or using eledricity as a source of light. 

The second requirement is that all coodllAort should be 
insulated and doubly coated with aomeapptovediuterial. 

This requirement is alxo r«KWIUIibl« MUl fair in spirit, 
though faulty in expression. 

Thus " a double coating," of coarse, OMtM ootbing as 
regards efliciency, since two thia coatings might be 
inefficient where one thick coBtlag was thoroughly 
effeaive, and it is manifest that no one material should be 
exclusively seleAed. Any iatnlating material which is a 
good insulator and, at the Hme time, haaMchaMcbaakal 
Fropetties as will secure its maiatalniaf ila petition en 
the wire under normal conditions of wear, or any com- 
bination of materials securing like results, would of course 
meet the nAual requirements of the case. In applying 
this regulation, moreover, it most be remembered that the 
coating is not to be regarded as a sort of armour to keep 
in some explosive fluid which is endeavouring to escape, 
but is rather a " fender " to pcevent coaUtil of the wire 
with other condudiors, and that ao harm can cone ai lOBg 
M tttcb coatad it prevented. 

Tho third reqnirement it stated as follows : 

** All wires are to be seciuely fattened by tome approved 
non-conduding fastening, and are to be placed at least at 
iacbet from each other for incandescent lights and S 
iadiet apart for arc lights, and 8 inches from all other 
wires, and from all other metal of caadoAiag anbttances, 
aad to be placed in such a autaDcr as to be ihoraoghly 
and easily inspeAed by tnrvevon." 

These requirements Ittanuljr coattmed wronld be im- 
possible to fulfil in BMUw cases, and in otbatt would 
increase in jplaee of diniaiahiag the tiskt which they pro- 
pose to obviate. 

Thus, while, as a general rule, it it best to keep the out- 
going aad return wires as far apart as possible, tnia would 
aaanJfestly be next to impottiblc where they approach the 
lamps, and, in such cases, would be utterly useleti. 

Thus, for example, the tWO wires twisted together at a 
cable, and inclosed in a strong metal tube, would be in the 
aaiiest possible condition in many cases, as well as the 
most convenient when a daster of lighU or a tingle light 
was arranged in a ciiaaddier«er the lilce fixture. Again, 
tha win bdag vmptify tnmti with aa inwdaiiag 



envelope wouM be much niore secure if attached by strong 
metal fastenings than if held by insulating fastenings liable 
to break or yield. 

Again, in an iron building it would be manifestly all but 
impossible to keep the wires 8 or even aj inches fium all 
metal or like condudors, and any such arrangement would 
be equally needless, if not, in fad, injurious. 

The real security would be insured by so arranging the 
wires that all contad with the metallic or other condudors 
would be impossible, and then the Insulated wire would bc 
in Its safest condition, if adiially Inclosed is tlM COn* 
duding substance out of reach and sight. 

This third requirement will manifestly need radical 
modification before it can become effedive in any way. 

The fourth requiicmcnt is that all lamps should be pro- 
tedcd by globes, so as to prevent the falling of sparks or 
particles of heated carbon or metal. 

This requirement is obviously proper, and needs no 
comment. 

I should here, however, remark that, in addition , some 
automatic device fur llirovvinf; c(T ib.c current if an exces- 
sive arc is formed, as mentioned in my previous article, 
would be necessary to make this requirement in all cases 
effedive in securing its objed, as otherwise so violent an 
adion might take plaoe Chit effea the tfefee ssight fail le 
proted. 

The fifth requirement calls for a means of shutting off 
the current from the outside, where wires enter a building 
from outside. 

This is manifestly proper, just as it is in the case of an 
illuminating gas. 

Another requirement which should be added is the in* 
sulatiun of the dynamo-cledric machines from the ground. 
This would largely diminish the risks from contad with 
couduAors and other wires, because ttco conlads with the 
eledric circuit would then bc necessary to secure the 
passage of the current through the accidental COOduAos. 
— Tkt SamiUuy Engimttr, December ij, t88i. 



NOTE ON A COMPOUND OF QUIMINB AND 
QUlNIDINfi. 
By C. n. WOOD and B. L. BABHBT. 

The discovery of a new alkaloid, closely resembling 
quinine, is that description of Cinchona bark known in 
commerce as " Cuprca bark," recently made by D. Howard 
and J. Hodgkin, and almost simultaneously announced 
by B. H. Paul and A. G. Cownley, and by W.G. Whiffen, 
will doubtless attrad much attention. .As these chemists 
all describe this newly discovered alk.iloid as chiefly re- 
markable for its property of crystalliMni:; from an etherial 
solution, It may be of interest to briefly refer to a peculiar 
crystalline body which we also first became acquainted 
with in working on samples of these Cuprca barks. 

When Cuprea bark first came into the market, we 
noticed that an etherial solution of the total alkaloids 
extradted from it would frequently furnish a notable 
quantity of crystals that did not resemble those of any of 
the known Cinchona alkaloids obtained under like c ire urn- 
stances. As the analysis of the total alkaloids, however, 
had not revealed the presence of any distindive base, and 
as the Cupreas are chiefly remarkable for yielding an un- 
usually large quantity of quinidine,* it seemed probable 
that these crystals were a con-.pound of the quinine with 
the quinidine. We, therefore, took two grains of the pure 
quinine and one grain of the pure quinidine, both yielded 
by the bark, and dissolved them together in ether. The 
solution furnished an abundant crop of the same crystals. 
These ctybtals, when collcded, washed with ether, and 
converted into neutral sulphate, furnished a quantity of 

* Ws bav* oMt with ■•vstal iainplM lisldioc -ovsr i f«t ctai. </ 
ijMBlIM talphalt ef fslaMatb 
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qnadty of aoiudiaak 

The qniriM aaA qoioldfaw mod ia tha . 
baea caicfUhr tiMtd, they had each given tba comd 
aaf^ of ratauoo to a fay of polariied light, tb« oaa lo iha 
loft a«t dM odur lo iha right»aad ttw mioiaa bad !•> 
maiaad dinohad ia idMt Ifar lonia watba %ntboal fhridrii- 
iac a tnwa of eqmalliaatioB. 

To iatiiQr oanebai tfaat the powtr of fonniag this 
CxyitaUine ootnponnd was not peculiar to the qninine and 
qniaidtBa jrialdod by Cuprea barka, we tank wemt pare 
mlBiaa piap ai ed by oarMlves from Sooth Americas ydloir 
Moit, tad abo MMM quinine made in India from tba 
CaBtaya grown in Siklum. We foitnaately poMcned 
■OBM pure qninidine that had been purchaaed from an 
iariaent maker aome time before Cuprea bark* came into 
. Bither of these quinines dissolved with the 
ia ether furnished a crystalline compound 
ntfcal In all xeapeds with that just described. There 
could be no doubt, therefore, that ordinary quinine and 
quinidine possess the power of combining together to 
form a cryatalline compound very sparingly soluble in 
ether; also that the compound is easily separated into its 
constituents by converting it into neutral sulphate, when 
the quinine sulphate crystallises out by iu greater ir.solu- 
VSHtft tha quinidine sulphate remaining in solution. 

Pirhapt the easiest way of obtaining this compound is 
to diaaolve one part of pure quinine in 30 cr 40 of ether, 
and add to the liquid a saturated etherial solution of a 
like quantity of pure quinidine. Upon roixm;:;, ,t crystal- 
line precipitate of the body forms in abundan<^c. lib bulu- 
bility in ether is much less than that of cither of its con- 
atituentd, 100 c.c. of ether .it ccninion temperatures only 
dissolving 0*5 grm. of it. 

It is more soluble, however, in etherial solutions of 
quinine or of the amorphous alkaloids, and these solutions 
frequently exhibit supersaturation very well, remaining 
clear for some houra and then suddenly giving an abun- 
dant crystallisation. The compound, when isolated, ni.iy 
be re-crystallised from ether, apparently without ch.infje. 
Our results up to the present moment indicate that it con- 
tains the quinine and quinidine in cqi;al proportions. 
Pressure of other work had much retarded us in the study 
of this compound, and the announcement of the newly- 
discovered alkaloid by the chemists above-named took us 
somewhat by surprise. We at once commenced the 
examination of all the alkaloid produfls we have accumu- 
lated from several hundred taiiipleit nf Cuprea baik in the 
hope of getting some of the new base, but as yet our 
attempts have been unsuccessful. \Vc have thought it 
best, therefore, to pubiiah our resulta thus far, and reserve 
tethw putiadan fbr a liitaia 
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To m HowooaABLB tub CoimiaaioMaaa or Sswna 

OF TUB City op Loitoom. 

GENTt-EMEN, — Agreeably to the instrudlions of your 
Honourable Court, dated the 27th of September last, I 
present to you the following translation of ti c e ..say of 
M. Belgraod on the aAion of water on lead pipes. 

In rendering the same into English I have endeavoured 
to comirqr tM iafotauuioa it coataiat without stripy 



B author, a coona 
wfaj to too naay tacbnlcalltl«t with 

il dMNHMbiaaa^fDrwblch I una been unable to 
liad a litwal cqimaloBt ; whiitt it k, however, a perfealy 
ff€$ traaslation, the tdntifie datails dealt with have bean 
■cnmkwaly reprodoeod. 

Tno adUoB ot waten upea load had heea long recog. 
niMd by difliniM of all ooaBlrink and hefeia the appear- 
ance of M. Belgrand*e hfodiara aadi had beaownttefl 
upon the aubjed, and thaehearieel ceadaiiankeDnadetcd 
by him aadapatad by a geaetal cooNOMit of edeatifie 
opinioa. 

Tha panel waiei% when ia coniaawitb airi teeai ta 
pfodoea tha MOedieit eSMh, hot no change tt ohiervabla 
when laadlaaiaaght into relation with purt water from 
whiditha air hia Men expelled by boiling a powerful 
coRoalve edUoa geea oa whea tba metal is eipoaed to tha 
combined aAion of air aad pur* water. " The anrface of 
the lead then become* oxidited, the water ditsolvee the 
oxide, and thia aolation ahiorba carbonic acid, when a 
61m of hydrated carbonate of lead ie dsposiied in silky 
ecalea. Another portion of oxide i* formed, which is dis- 
solved by the water, and thai a rapid corroaion of the 
metal enraea. This aAioa ia materially modified when 
various salta exist in the water, and even when their 
quantity does not exceed 3 or 4 grains in the gallon. The 
corrosion is increased by the presence of chlorides and 
nitrates, but diminished by sulphates, phosphates, and 
carbonates, tlie oxide of lead being scarcely soluble in 
water containing these salts in solution." — Prot Millbr. 

Water is said to have less effed upon lead when the 
metal is bright and new than when it has become 
tarnished by exposure to the atmosphere, but in either 
case the aAion is much more rapid with pure waters than 
with those containing foreign matters, salts, &c. 

Many waters containing organic matter a£t upon lead, 
and it is probable that to this faA the well-known corro> 
sivc effed of alluvial deposits is due, when under these 
circumstances the metal becomes covered with a compa^ 
film of sub-oxide, which protects it from further injury. 

Great divergence will be found in the writings of authors 
entitled to respeA concerning the adion on lead of waters 
containing free carbonic acid; thus. Miller, Graham, 
Frankland, Hofmann, and others, from whose works these 
introduAory remarks are chiefly compiled, contend that 
carbonic acid protcfts the lead by forming with the lime 
salts existing in most waters an insoluble cru5t of car- 
bonate of lead in the pipe, whereas M. Langlois* attri- 
butes a grc.it action on lead to the carbonic acid, bat 
aJtnit!, th.it c.irbonatc of h-ad countcraflg its effcCls. 

i'rof. Paiki-s. huvvi:\cr, rt-niiniU -.is that an excess of 
carbonic aciJ d;h.-uivc thi.s v.u.ning, since we know 

that watur chargci! with this ^^.as i;n.Jer picssutc, as in 
aCrated waters, will r,ipii!ly ,-ibiuib le,-»d, a fac'^t winch at 
once explains the occasional nnschie: prodticed by the in- 
cautious employment of leaden and composition pipes in 

the manufafiure of artifidal miacnl waioiB aod allw> 

vescing beverages. 

Other substances in water, such as the organic acids of 
vegetables and fruit, and even sour milk, may have the 
same effcrt. 

It has been authoritatively laid down, that " the pres- 
ence of dissolved oxygen, and the absence of more than 
three volumes of carbonic acid in 100 volumes of water, 
are amongst the conditions necessaiy for tha attack Opoa 
lead." — Rtvers CommistioH, 1851. 

Some waters contain lead as a natural constituent ; 
the supply to the town of Edinburgh, for instance, is 
said to be contaminated to the extent of i-i^othof a grain 
to a gallon, a proportion which docs not appear hurtful. 
Calvert found that from i-ioth to 3-ioths of a erain per 
gallon existed in some water at Manchester, and was the 
cause of much suffering. Again I may mention the well- 
known cases of poisonmg amongst members of the ez* 
Royal Fam ily of France, at Claremont, where 34 { 
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of those who drank the water were affcftcd by 7-ujths of i 
a grain per gallon. In my own practice I liavu invariably 
condemned water in which lead exi&ted to the extent ol 1 
i>ioth of a grain per gallon, and believe it would be safer | 
to rejed a tamplc containing even half this quantity, 1 
having regard to the fadl that st nic ]-ersons are much 
more susceptible to its injurious efTcds than others. [ 

In 1877, Mr. C. Dischol called attention to tlie fad that j 
lead piping frequently contains antimony, which adds { 
sensibly to the danger of its use ; the ^ame chctnist also j 
adverts to the reprehensible priAice of plumbers using 
composition tubing in coBB«mea with water rappliM for 
domestic purpofes. 

In KubBtituiion for lead I know of nothing better than 
wrought-iron pipes leading from slate or galvanised iron 
cisterns, where a constant service cannot be obtained. 

In H. M. Navy the water tanks are not galvanised, but 
the interiors are occasionally lime-washed, it having been 
found that with galvsnised pipes Ui« water bMomee im> 
pregnated with cine, which WUf b« seen as a white film 
floating on the surface. 

It is true that water ia passing through iran pipes 
becomes turbid by the presence of yellowish suspended 
matter, which is in U& a hydrated oxide of iron or rust, 
but this is not injurious to health and is at once removed 
by ordinary filtration. 

Hard waters ad less upon iron than soft waters. The 
Sixth Report of the Rivm Poilnlioo Commission, 1874, 
pp. 33>-aaa, coataiaa bobs VMy valuable iafonnalton 
reapeaing the beat methods of pra(e6tiag caitJioa pipes 
from cotiosion. 

I eljeft to the lining of one metal with aoother, each 
aa tio upon lead, as proposed by M. Bdgtaod, for two 
reasons, first, because when dillereat melde are faraoght 
iato oootaA a gaivaaic adioa ia set np ; aeeood, becanse 
block tin pipM hma beea kaown to be eetea thtoogh by 
water in coaaaqucace of the pieaeoee of aitnttes (De 
Chaumont).— IlumthehoiMMr to be, QeatkmeB, year 
obedient Servant, 

W. SnrawiCK SAtmsBKa, 

ij, QoMBStrMt, ClMaiisidt, 
0Aabarja,ifl8i. 



The Action or Water UroN Lead Piws.* 

Lead has been employed in the manufacture of conduit 
pipes ever since the distribution of water in towns 
was first established by the Romans, the first nquedud, 
the Appian, according to Varro.t being construdtd in the 
year of Rome 443. 

From that period leaden pipes have been in constant 
oee, all the water services in the iateiior of aadeat towns 
being made of tnat metal. 

Each consumer had his branch conoeAed with the reeer- 
voir or basin of distribution common to all the iaIiabitaBta of 
adistriA, and leading to his dwelling. 

The public fountains were !iupp1ied in the same manner. 
The pipes which united the j nvate to the public water 
works were invariably made of lead. (See Fronlin.^ who 
gives dimensions of ti c leadea pipes laid down in Rome.) 

This mode of circulation necessitated very long leaden 
water i^pes, and was used in Paris until within the last few 
years ; it still eziatain Rome, at Claremont-Ferrand, and in 
several other townk 

lo the middle ages, and until the ead of the iSth century, 
public supply pipes were made ^ lead, and many of this 
Biaterial were foimd in Paris some years aiace, dating from 
the time of PbDip Angnatus. 

The employmeat of tatt pipea became general about 
178*. at the time of the estamishmeat of Chaillot'a works 
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and of the Gros-Caillou, by the Brothers Pcrier. From those 
remote times up to that period no danger whatever bad 
been discovered in the use of lead. Neither Pliny, I'ronlin, 
nor any oi tlie ol^i his.tori3n8, ever pointed ( iit llic sli^htt st 
injurious eflect tiaceablc to it. It was the same in the 
middle ages and in moJein t:tne;. 

Only within the last few yeats an attempt has been made 
to alarm the public by ende.ivuuring to show that the useW 
lead pipes is dangerous ; the water, it is said, is imp regnated 
with a small quantity of lead, which creates a slow, but 
perniciouf, aiftion upon the health of the consumer. Tliis 
year the war against lead ("Ln gutrrf au Piomb''), the name 
given to this crusade, has made great development and 
caused considerable uneasiness in the minds of Parisians. 

It became, therefore, my duty to examine what founda- 
tion existed for these charges, and I have done so with 
the help of M. Felix Le Blanc, a distinguished chemist 
and gas-examiner. M. Boudct was entrusted with a 
aimilar investigation for the Board of Health. 

I must first clearly state the case and give the fads 
concerning the distribution of water, both public aad pri« 
vate, in this city. The following statiinca, dated SlSt 
March, 1S72, relate to the fublie services, viz :— 



t'ast in:n pij^es 
Tarred s.h.ect iron pipce 
Lead pipes (about).. . 



ii333iiS4 tnetres. 
63,126 „ 

3 000 „ 



Total 



J.399-3»o .. 



It is thus apparent that the main pipes are out of the 
question, and that "La guerre au plomb "would beobjedl- 
less if there not also existed a network of short connecting 
pipes of very small diameter, and which, almoit witlwot 
exception, are made of lead. 

These small pipes conned the main pipes with the draw 
taps ; their network may be sub-divided thus^-> 

1. Pipes conncAing the Public Botldiage 15* 

2. Do. the Circait .. .. 14 

3. PipeaconaccdBgtheMaaldpelBiuldiBgKt— 

•Water Posts, rcpeaieoir" .. .. 214 

Draw Wells 33 

Street Fountains 496 

Hired Fountains >• $6 

Bureaux de Stationnement .. 155 

Various Municipal Esiablishmeate 167 

Religious Buildings •. 49 

Schools and Collegea • a47 

. . '337 

4. ChariuUe lostituttons .. .. .. 83 

5. Ptivate Houses of Suhtcrihete to the 

Tom Supply Jl7»889 



Total 



39.495 



Most of the leaden pipes, therefore, are chiefly employed 
to conned private houses with the main supply pipes. 

In the foregoing calculation, those municipal supplies 
are omitted which are never used for drinking purposes, for 
example^ monumental fountains, flushing pipes under the 
footwayti comer posts, watering jets, fire plugs, steam 
pumps, and urinals, 8277 in number, nor for watering the 
stieeis or the garden, which are not less numerous. 

The leaden branch-pipes connecting dwelling houses 
with the main supply number about 39,500, and their 
average length may be put at 40 metres,t and their total 
length at 1,580^000 metres. 

In spite ot the great compleiity of this network, every 
drop of water drawn for domestic use runs through a very 
small length of lead pipe, say 5 metrea when drawn from 
the Btandpipes in the street, or at moM ICO aietiee whea 
taken ia a private boose. 

In the caae of hooaea that are oecapied, the longeat 

• Prcs i:rr fp inta.h-. vT ordinary pumpj with bai>dlSS^W4l& 
t A ineus tt i3 36i inUics Eogtisti.— W.S.S. * 
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pcsiod toi tiM watarltt mmmb ia Utc iMdca pipM cmi bt 



Hootes having anliaiited hcmrn dating the night. 

•upply 1 1 run^ 5 toTointnB.danngday. 

Gnaged supply .. .. trom 3 to 6 hours at the moit^ 

As will b« teen further on, the time the water is in con- 
U& with the interior snifKn of tbe |Mp9 i* too tbort for 
the lead to be attacked. 

I have already stated that :n the network of main pipci 
there are about 3 kiloineirei* of U-aJ piping- These are 
from time to time removed, and on examination their in- 
terior surfaces arc invariably found to be perfcdiy smooth 
and without any trace of corrosion. 

I now exhibit two pieces to the Academy; cne comes 
from the service pipe of the Faubourg Saint Anloine, laid 
down in 1670, at the time when the pump of the Bridge of 
Noire Dame was ereOed ; it is therefore more than 200 
vean old, and in the inttrior the impression of grains of 
■and ia still to be seen ; the other was taken op fiom a 
aide Street of Saint-Germain MaiKCt; it is tonif.vlot less 
old, but eaually unblemished. 

It may be added that tlie leaden pipes become firmly 
and rapidly coated wiili a ttiin crust' which prevents the 
water coming in contad with the lead. I place before the 
Academy for inspection a piece of pipe upon wh;ch this is 
distindly seen. I visited at the faitory of l ortin Herr- 
mann, contraAor for public works, the depot for old and 
disused lead pipes, where numerous fragments of these 
branches are to be found, and did not find one piece in it 
which was not in this condition : the internal lurface of 
the lead being perfedly smooth, ami covered by n thin 
very adherent coating of carbonate of lime. 

The barmlessness uf leaden pipes appear to me proved 
Inr these fads, which explain v^ hy they an in UN in all 
toe towns of France, and in most European dtin, without 
ever having given cause for complaint. 

I have, however, by diredt analysis, toaght for lead in 
all waters with which Paris is supplied, and in these 
analyses M. Le Blanc was good enough to lend me his 
valnaUa aid. The experiments were first made upon the 
palilie wnteaa of Paris drawn at the following points : — 

t. Brian wnler at the HAlel Dien, from n lead branch 



«. Mnn water nt No, 74, Aventie d'Orleans, lead branch 
off too nttiw long. 

3. lyOaiqr tmtoc at tlw Boopitaldco BteoUeti, pipe 

4. Dimit water nt Now 40, Aveaon do CBclfjr, pipe 20 

■Miet long, comomplion of wnlnr por diem 250 



3. Ohnia water at No. 95, Rnt do MoMow, lead pipe 
40 metres long. 

A sample bottle of 5 litres of each kind was sent to M. 
Le Blanc, who reported ; — 

Sample received i6t!j .\ugust, 1S73. Not any of these 
dear and colourless waters give an appreciable culouratioii 
with sulphuretted hydrogen ; not a trace of lead is found 
in the residue obtained by evaporation in a phitinurn cap- 
sule. The same lemaiks apply to the sample received on 
September ist, and to that of OAober ist. 

It must be concluded from this first Rcries of experi- 
ments that the public waters of Paris, drawn at the ex- 
tremity of tbe leaden branches, do not contain a trace of 
the metal when the house is inhabited, that is to »iay, 
when the water does not remain in the pipes more than 
Dine or ten hours. 

M. Le Diane has undertaken other experiments, by 
leaving; the lead in water for • SMCb loogor pu^od. I 
quote his own words : — 

On tht Action of Waters Upon Lead. 

ChemisU have long known with what facility lead be- 
Comes oxidised when immerse d in distilled water i n coo. 
* A Ukcatir* is 1000 iDMrci.-^Uf,Ui, 

t Carb«antasfltas,i-WA8. 



tnft with nil; Very amall wliito ahinv crystals of the 
bydimted oiido of load «• vaiy rapuly formed, their 
quantity nogaaonliiig ooltt a eopionn acdimeat at the 
bottom of tbo voiMriMs fbrmod ; tiio aanw obtaioa witli 
pure rain-water. 

On the contrary, water containing a givoa qnaatl^ of 
salts, principally from selenitic wells, docs not attack thO' 
lead under tbe same conditions at all. 

Such are the reanlu of eaperimenu made by Professona 
of Chemistry during the last forty years in public ledares, 
and M. Dnmas never omitted to place them before liia 
class at the Sorbonne. 

Chemista luve often remarked upon the harrolesaanaa 
of lead with regard to potable waters, cbcnlating in pipca 
of this metal, becante of thesa/nM matters which preserve 
the metal from oxidation. 

Mo doubt it would bo difieuH to give an explanation of 
tboM fMftik but tbay aeem of tbo aame idnd as those which 
have been aatabUabed with regard to iron, which can be 
presemod without oxidation in distilled water, even when 
aKratad, if only a few drops of an alkali be added to it| 
whilst It iaoudiaad rapidly in pure aViatad water. But it 
is curious to obeem iJutlHr aUfMBting to a certain e** 
tent the proportioii of aUttlHoadailiOB can be Cscilitated. 

It is well known hew modi thapecoliafitios pointed out 
by M. GaymardinthncaaeofthewalerBipeiatOrenable« 
haw oocopiod chcmiata during the laat iiae^ years. 

It beoonea ibereCora of importanoe to aac e rt aln whether 
the poieat potable watera coataia aaflkient aaHao maltex 
to preserve tfio leed fton oaidatioB. 

The Alieuriflf taUe ebowa thatve^ pure water, mdi M 
firom the waOe of Qfeoelle. posseaeing much laaa aaliae 
matter than water firom the 8eiao»bBeyet the power of 
preservmg the lead from olidatioB. The water In quee- 
tjon«ho«s Ukub eight to tea deg^eea of haffdacea. 

It win be ecea that the wateie maifcingevea tiee fbaa one 
degree of hardness still pieaerve thw same qoaliQr. Indeed, 
rain water itself cannot attadc lead, if it haa net been eol- 
leAed with the greatest care, and after jnoteged waridng • 
by the atmosphere by previous rain. However little nda 
water may indicate by Magenta the presence of the ealta 
of lime, we find that It does not aft sensibly upon leed. 
When rain water does not give any roaAion with laBBO re- 
agents, it rapidly commences to attack the lead ia dM 
way ae distilled water does. 

(To b« contioatd.) 



PROC££DU(GS^F SOCI£TIES. 

NEWCASTLB-UPOM-TyNB CHEMICAL SOCIETY 
QtmmA Mtribigt OtMtr ajr, 1S81. 

Mr. J. W. Swam, ne^dcat. ia the Chair. 

The minutes of the Ia.<it meeting were read and confirOMd. 

The Treasuicr's st.^tcnmnt was pre.iented. 

The Committee's lepoit was then read, 

Mr. SwA.N — 1 had intended, as the notice of the 
meeting states, to make a communication to-night on tbe 
subject of " Voltaic .•\ctumuiatiun ;" but since 1 spoke to 
our Secretary on the snbjetfl, my time has been so much 
occupied in connexion with the Hxhihition in Paris, that 
I had either to bring the .subjca before you in a very 
incomplete state, cr to po.-itpt nc it till a later date. I 
have cli'j^cn tin' l.iMer course. I intend at the December 
meeting to read the paper which I had purposed reading 
to-night ; and as the Pans EleArical Exhibition was the 
cause of my shuitcoming, I will make amends to some 
extent by giving' you tomght a short aOGOOat Of It dfUWa 
from my personal recolleitions. 

'1 he Exiiihition, as you know, is an International Ba« 

hibition of obje&a oi interest in conn c^ on with eleariQit]ri 
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botll in its scientific and praAical aspe't. It is held in the 
PkUis de I'lnduttrie, a building uf a permanent kind 
■landing in the Champs Elyiices, stone walled, i^lass roofed, 
unii in general arrangement like other International 
Industrial Exhibition buildings. It is very large, and one 
of the feelings that the sight of it excites is wonder that a 
science so young as eleflricity should have already given 
birtli '.o tiich a multitude of obje^s not only scientifically 
interesting, but useful in eveiy-day life, m aie required to 
fill thia hnmenwi haMia^waA with which it iftiuiljru 

filled. 

One-half of the Exhibition is occupied by the exhibits 
of France, and the ottier lialf by the exhibits of other 
nations. Of these, Belgium, Germany, England, and 
America are chief, both in the number and importance of 
the cbjccfls exhibited. 

As you approach the Exhibition at niplit, you can see 
from a {;rcat distance the sky above it lit up by the silvery 
light which streams upward through the roof, and 
illuminates in tlic most \% onJcrful way mist and smoke, 
and shows with extraordinary distinc;incsg all llie move- 
ments of the air currents in the t.ei^hbourhood of the 
building, giving them an appearance ol whirling clouds of 
smckc. liesides this welling up of light through the roof, 
two great beams of 50,000 candle power stream from it 
hoiizontally as from a great lighthouse ; you have, there- 
fore, no difficulty in discovering, even in the darkest night, 
the whereabouts of the Exhibition. 

Further help is afforded by the cleftric railway which 
you meet on your w;.y to the Exhibition. The station is 
brilliantly lighted by elcAric lamps, and you enter a tram- 
car very like an ordinary tramcar in appearance. The 
force which propels it is supplied by a dynamo- eleAric 
machine, tixcd at one end ol the line. The eleAric cur- 
rent from this stationary dynamo \% conveyed (by sliding 
condudtors running in overhead alit brass tubes, and con> 
neded with the car) to a second dynamo placed under the 
floor of the car, and connedlcd with its driving wheels by 
a chain band. The toot of a horn, the turn of a handle, 
and in two minutes, without either smoke or noise, you 
are landed in the eledlrical fairyland. You are aitra(led 
first by the brilliancy of the illumination as you enter the 
building. The blaze of light in contrast with the darkness 
outaide is overwhelming. Hundreds of eleAric lamps 
hnng from the roof, planted on the tops of tall posts and 
placed on every coi||n of vantage, contribute to the dajc- 
xling effe^ There it a tremendous din of machinery at 
thia point, because it is near whcie the numerous steam 
■a|iaM and gas eogtaea are placed which drive the still 
BOM nomeroui dyoan«-eioAjic and magDMo^lcdtric 
machines. There aViM nanjr M tiztceo dynamo-eledric 
machines dnvcn by on* gas engine — a pair of coupled 
cvUnders of 5o horM power — working most beautifully. 
Gas engines of every size abound, most of them driving 
dynamos, but the heavy work is done by the steam 
engines, of which there is a great variety, and many 
niendid specimens of mechanical work. Conspicuous by 
iMr number among the dynamos are of course the 
Qnnnme machines. 1 suppose there are hundreds ( 
Gfamme-dynamoe working, many of them most beautifully 
grouped for compad and convenient driving, and em- 
ployed chiefly to work lamps and some other dynamos for 
obtaining motiva power. iUltliaaialtasof dynamo-elearic 
machines are l e pH i e ated, moat of them very largely. 
Siemeaa's appantna is here, there, and eveivwhere. 
Then ia a grand array of Brush machines, and among 
theee two enable of supporting Csrty in series, 
bayh.^' probably an eleftto-motivo ioKC of nearly aooo 
volt»-that ia, • teaaioB Mnml to tbnl wMdi wonld be 
ptodnced hf 1000 Ofowa cotM. Tbert m n great number 
of magneto^eOfic nacbioet of M imptoved type con- 
MraAed by Oe Moriteoi, much osad for li^tnouscs. 
Tbenam aamral tmnaoal fanaa of dynamo, audi aa the 
Bilma M a c bi no, tbo Cokheih maebmc, and a Swediah 
flMcuiw in yikSA the atatiamiy augnot ia laaide well 
H ootrid* llM annitan: bat «bt amt oaiqM BnAiae, 



not from difference of principle, because they arc all alike 
in principle, but trom its unusual appearance and its 
great si/e, is the Edison machine. This machine is pro- 
bably tlie largest dynamo-cleutric machine ever yet made. 
Its armature weighs nearly three tons, and is geared 
diredly to tlie ri\le ui the steam engine which drives it 
— an Allen-rortcr engine of loo-horsc power, and making 
about 350 revolutions of the crank per minute. Usually, 
as you know, the armature o( the dynamo is small in 
diameter, and in order to ob;.'.in the necessary surface 
speed for the development of suiftcient tension in the cur- 
rent produced, a i;rcat speed of rotation is necessitated, 
and to obtain this belts have lo be employed at a sacrifice 
both of power and safety. Clcaily the right thing in the 
development of the dynamo is lo in.ike the armature of 
larpc di.in-.ctpr — why not the tly-wl ec! 1; df, and of a like 
diameter ?— and then a comparatively slow rotation, such 
as can be obtained directly frLin tlie eran*. axle of the 
engine v. hen going at a moicratc speed, will ijivc all the 
ntcess.iry suitace tpecd for the armature thus expanded. 

Engines diivcn by eltifliicity occupy an extremely im- 
portant position in the Exhibition. There are numerous 
small machines, fcuch sewing machines, diiven by 
Deprctz motors, fed by tlx curitnts from Gramme 
machines. As this motor give, a speed of several 
thousand revolutions per minute to the puKcy attached to 
the armature, it is extremely convenient where high speed 
is wanted. 

Among moving mechanism of a light kind there are 
eleftric clocks without end, both to work independently 
and to govern other clocks. 1 he jingle of clocks and 
chimes worked eledrically is perpetually on one's car. 
I need hardly say that the clocks are worked by voltaic 
cells, for the most part by the Leclancb^ cell, than which 
nothing that I saw at the Exhibition does better lor such 
purposes, where short spasmodic adion v. ith intervals of 
rest is required, and where durable effedt.vcncss is 
necessary. 

But the most striking novelty among machines is not 
the numerous sewing machines and clocks and other 
machines of a light description driven by eledricity, but 
the heavy machinery— the railway.cars, the eleiftric nlough, 
the planing machines, the lathes, thelooms, the rock drills, 
the pumps throwing out a perfect tomnt of crimson water, 
the punching machines, the hammers, and a multitude of 
other large machines. The way in which these ponderous 
machines move by invisible agendas though Inr magic, 
strikes one as very remarkable, and aa foreshadowing a 
great future for cicdro-motive engines. 

In the matter of telegraphic apparatus it is quite clear 
that we were by no means behind our neighbours. The 
English telegraphic exhibits were decidedly the finest in 
the place. In France they use Hughes's printing telegraph, 
which is not operated so quickly as the Whcatstonc and 
Morse instruments in use on the English lines. When 
we come to telephones, however, the French, Judging ftom 
the examples which come under one's notice at the 
Exhibition, are very much ahead of us. The telephones 
which one has been in the habit of hearin:; in England, 
and these which are to be bcaid at the Lxiubition.bear 
very much the same relation to one another that moon* 
light does to day-light. Listening to the telephones in 
conununication with the Opera House, the strength, the 
c1eanieia,and diatinAneas with which every sound on the 
stage waa heard is quite wonderful. For that interesting 
ex^timent the transmitting instruments are placed on 
the ttagc of tlw Opera House, aix on one side and five oa 
tiM otMT ilda of ibe pio m ptei'a box, and a pair of Ader 
tdepbooea la eooaeAed ^Ib each tranamltter. 

One had fancied that It wtmld be a dificnlt thing to 
constraa a talaphone which should not depend oa the 
principle of deaio-magnetic indudbn which ia at tlie 
bottom of the aAioa of the Bdl tetephono, bat ia tb« 
Bxbibition tliem wetwo Unda of tdediDne,w«riciagapoa 
quite a diflierent pttacljriot these are EdiM»*t load apeah* 
ing telephone^ aad Doneai'a tdephoae. 
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Cnmeu. N>ws,i 

In the Dolbear's lelnlimM the vibntioa of the di»c 
which emits the articaUte soand is produced not by 

<j[caro-inagnetic attraAiona, but by purely eleArical 
attr.iLtiun, such as operates in the case of the pith ball 

electroiiu'ter. 

As 111 almost all ihc various telephonic arrangementt, a 
carbon microphone is employed as the transmitter at the 
sending end of the line. In circuit with the microphone 
are placed tome voltaic cells, and in the same circuit, but 
at the receiving end of the line, u an indu<flion coil, con- 
sisting of a priiv nry in lix of thick wire, and a secondary 
helix of thin wire, supt rposed on the primary lielix, but 
not in circuit with it. The terminals of the Secondary coil 
are connected by Ikxible wires with thin discs of metal 
placed a smaH fiLKtion of an inch ap.irt, and face to face. 
These discs aic n.junted in wood blocks, suitably shaped 
for hcildinf; up to the ear. 

That bring the arrangement, it is evident, that so long 
as the microphone is undisturbed by sound w.ivc't, a utti- 
form current will circulate in the primary lie'.ix of the 
induiflion coil, which includes in itscircuit thr: m ]; .,ic cells 
and microphone ; there will be no eltftrical di^iurbance 
induced in the lecondary helix, but the instant the carbon 
of the microphone transmitter is distuibed by sound, the 
fluiftuations of current 111 t;;L- prlmaty helix which ensue 
upon the disturbance taking place, are followed by corre- 
sponding fluctuations of eledtric condition in the secondary 
helix : no current passes because it is not a closed circuit 
— the air space between the discs interrupting it ; but a 
state similar to that which subsists between the two coat- 
ings of a charged Leyden jar is induced in the opposing 
Bound discs, which represent the two terminals of the 
secondary coil ; these vibrate under tl;e influence of 
varying altradion for each other corresponding with the 
vanations in the flow of current in the primary coil, and 
exaAly as the iron plate of the Hell telephone vibrates 
under the influence of a varying magnetic attradion. 

But the climax of ingenuity is reached in Edison's tele- 
phone, which is on a totally different principle from either, 
in so far as the speaking part of the instrument is con- 
cerned, but I fear there is not time to go fo much into 
detail as 1 am doing, I will therefore not describe it. 

In the EnE(!ish Post Office Pa\ilinn the o! U'-t and thfr 
newest forms of telegraph instruments :ire to be seen, and 
much betides that is noteworthy. It is rich in objei'ts of 
histotical interest in telegraphy. The very youngest ideas 
in tlie ercAion, the submcrt;cnce, and insulation uf tele- 
graph wires are thpre exemplified by models or specimens 
of the ancient styles. Worthy of notice ate the tangled 
masses of submarine cable, dragged up from the bottom 
of the sea aftSr long submergence ; among these, some of 
the first Atlantic cable, twisted and contorted in the most 
fantastic and almost uniecognisable shapes. Bjt it is 
impossible to dwell on details ; had time pertnitted I 
should have taken you to the Belgian Department, and 
shown you a wonderful piece of electrical mechanism fur 
the automatic registration of mcteuroJogical change, an 
apparatus which registers in a tabular lorm, and even 
autonntii. ally engraves every ten minutes, the height of 
the barometer, the temperature of the wet bulb and the 
dry — the force of the wind and its diredion, and the rain- 
fall ; the .TCtion of the registering mechanism of all these 
ditk rent invtruineri'.s is controlled by a smgle eleAsiC wire. 
It is a marvel of in-^enimy and mechanical skill. 

I should miicli ii.ive hked to li:ive taken you to the Nor- 
wegi.m corner of the lixli.bition. where is shown a collec- 
tion of ir.o^it in;,',eniuus ajipiir.itUE , which, by means of 
vibrating balls and puls.iti r.i; diaphragms submerged in 
water, illustrates, in a micrful way, ele(flrical and mag- 
netic attractions and repuUions, the difTerencc between 
attra<nions and repulsions being determined by the syn- 
chronism or non-synchronism of the pulsations ol the 
diaphragm or the vibiatii-n of the b.ill. 

It would have been inttreslin^; to have looked at the 
Paccinotti ring, the primitive pile, and other apparatus 
UKd by Volta— -the baadle of ban of biimuth aad aiiti- 
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noay built up by the hands of MeUoni— at the table 
covered by movable wire aplnls and redaoBlee which 
behmged to Amptre, and by meeai of which m demoa- 
■trated the ettraidiona and repnieioae of eleOric carreots 
— at tlie wooden tnrogb which Davy employed in effe^ng 
the decomposition of potash — at the coils and magnets 
which aided Faraday in producing an eleArIc aparl^ from 
magnetism, at the first bridges conatniAed bjr Wheat- 
stone, at the original cells of Daniell, at the measuring 
instruments of Ohm, and at a great maat of other 
apparatus identified with the researches of Biot, of Arayo, 
of Oersted, of Becqoerel, and the whole lioat of worthies 
whose names are ior ever enrolled ia lfa« uoals of sIm* 
trical discovery. 

But much of interest as there is to be seen besideswhst 
I hiive mentioned, it is too late to extend our ohservn* 
tions, and therefore, with whatever regret, we mutt per- 
force aay good-bye to this, the latest sod greatest of 
Indeeuial wUbtOeiii. 
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A UaHual of Sugar Analyst*, includiHg tkt Afflicalioni 
in ^entral of Analytical Methods to the Sugar Indtutrp, 
With an Introduction on th* Chemistry of Cane-Stigmr, 
Dixtrout Ltvulou, and Milk-Stigtir. By J. U. TucBIKt 
Pb J>. New York : D. Van Noetnal. 

It is a remarkable fadl that extensive as are the interests 
conneAed with sugar, and frequent, or rather constant, as 
are the applications of chemical F<c:ence which they re- 
(]uire, there existed hitheito no work in the English 
lanjjuage dealing systematically with this branch of 
chemical analysis. Our apathy on the subjeft is the more 
remarkable w hen it is considered that we arc far greater 
sugar-consumcriH than any other European country, and 
that the British Einp.rc alone is probably able to supply 
more sugar than any other state in the world. France, 
Germany, and Austria, on the other hand, have been as 
active as we have been remiss ; and thanks to their energy 
and perseverance, beet-root sugar, one of the weapons 
devised against us by the first Napoleon, has become a 
formidable rival to the trui' c,iMc-su^;:>r. \Vc 8.ay "true" 
because, although analysis has hitherto not succeeded in 
showing any distin<£lion between the saccharose of the 
cane and that of the beet, many persons can distinguish 
the two by the taste. Bees, we understand, where they 
have the choice, will crowd to cane-sugar and leave beet- 
su^ar untouched, and a suspicion is gradually gaining 
ground that the physiological a^iun of these two sugars 
is not identical. 

Tile author sets out with a suminary of the chemistry of 
the sugars as a class, and then gives a nioie especial 
description of saccharose, to which he devotes an entire 
chapter, of dextrose, levulose, and inveit sugar, and 
of laAosc. We venture here to propound a question : 
Starch, it is said, in any of its forms, when taken as food, 
cannot be digested until converted into tagiir. Why, 
then, are the phyatoilogical aAioat of statcb aad of sogw 

so different ? 

IJi. Tucker proceeds in the next chapter to the deter- 
mination ot the spccilic fc;ravity of solutions of sugars. It 
is somewhut remaikable thit he omits aM mention of 
Twaddle's hydrometer whilst spe aking at length of the 
very inferior instrument of Baurr.e, which has been so 
justly dcnaur.ced by Trcfcssor Bolley. In tlie chapter 
on the detcrniinatior. mi cane-sugar by optical methods, 
he describes the sacciiann.cters of Mitscherllch, Soleil- 
Duboscq, and .SoleilA'cnt/ke, Wild's polatistrobometer, 
the "shadow saccharimeters " of Dubosq and Schmidt 
and Hacnsch, and the method of Clerget, with the accom* 
raoytng uble. He iUlw ia a aota that this pmtM 
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(Clerget's) is entirely inapplicable when any optically 
•dive body is present besides cane sugar or invert augari 
and also if the invert sugar itself exitta in M inaaive coiio 
dition as regaidt polMMd ligbC To tbis criticiwi W 

cannot subscribe. 

The clicmic.ll mctlu>d>^ (vi the detKrininaiiun of cane- 
sugar next follow. The pti)Cc6.s of I'eligot i8 not regarded 
as very aLcutiite ; extraiftion by alcohol t;ivfs good results 
where the quantities to be dealt with are but small. The 
fermentation process is justly pronounced " open to many 
obje<aion»." The processes for the analysis of r.iw sugars 
and Byrups are the best known, and they arc ably and 
clearly described. Still, we fear that they will under very 
possible circumstances prove unsatisfaiilory in practice. 
Further reseaicli \s needed b;fore the analyst cm find 
himself in possession of methods suitable for every pos- 
sible mixture of a class of bodies so neaiiy related in com- 
position ai-.d nut niaikcd by any very striking reaciions. 

important sedion is devoted to the detection of two 
modern and increasing frauds — the addition of dextrin 
and of starch, or corn-sugar, to raw or refined sugars. 
Dextrin is added to raw sugars to give them a higher 
polarisation : o'40 per cent of dcxtrm raises the optical 
standard i per cent. I'or its qualitative detection the 
author adds to a concentrated solution of the sample 
alcohol at 95 per cent. A white, thread-like coagulum 
shows the presence of the adulteration. Unfortunately, 
calcium sulphate gives a similar result. Iodised potas* 
sium iodide gives a vinous red, or violet colour, with some 
samples of deitrin, bat not with all. 

Starch or com>«agar ia now, at least in America, 
added in large proportions to sugar, syrups, preserved 
ftviti, ftc , ud goes under the euphemistic name of " nevr i 
pfoccw sngar." Its price ia anfortnnately very low — about 
3d. per Ih.— so as to leave a large margin for the un- 
■empolooa. We may here remark that, according to the 
csparlflMata of Professor Nessler, tbis substance is de- 
cuwiy unwholesome. The author admits that there is 
no socnrate method for the quantitative determination of 
thia adulterant. Its presence maybe (qualitatively deteded 
Iqp attending to the three following points :— Sugars mixed 
with corn-glucose on solution in water leave white 
panicles of the glucose undiiaolved. I f a sugar adulterated 
HI tbta naaaer !• examined with the polariscope, the read- 
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WASH.BOTTLft. 

To tht Editor of Chemical Neus. 
Sir, — Since the appear.mcc of Mr. M. H. Foyc's letter in 
the Chemical New-, vol xliv., p. 304, I have examined 
at Messrs. Townson and Mercer's a specimen of bis wash- 
bottle, of which I previously knew nothing. I find that 
it is very similar to mine ; but inasmuch as the valve in 
mine is worked by the thumb, thus leaving the first finger 
free to move the jet in any required direction, I think it 
is rather more convenient than .Mr. Foye's, in which the 
valvf is worked by the first finger. My waah-bottle 
be obtained from .Messrs. nKkCTt 341 MaMa 
Covent Gaidea. — I ani,&c.i 

A. B. JoRKsoN, AiNG. B. GolL Sd. I. 
ItiOMggelliHeepUal.Dcc. ^9, i^i. 



iaf doea not ramain constant, but gradually becomes lets 
AraflBsd aagar mixed with starch-sugar will show too 
high a percentage by the saccharimetar, to that the results 
appear more than 100 per cent. Two chapters are devoted 
to animal charcoal. Amongst the synonyms of this anb- 
alanoe the author omits the name " spodium," urludl it 
comnonly bears in Germany. The following paaaaga 
deaama especial notice :— " There haa batB • nodNA 
pnpOMd in Franca for the estimation of cane-angar In raw 
■nsafti known aa tittfimr-fiflht method, and is, I believe, 
^ggA to aoaia extant ia commercial analysis. It consists 
in taking fear*llftha oCthe ash as the number expressing 
organic aatler not sugar. The sum of this — the asb, 
watSTi and ^oeose^-subiraAed from xoo represents the 
emM4Ugar. The method is not worth mentioning, except 
aa a cuiioas example of the ahanmiona to which the 
Im ffiyii ated ia aahjaA." Tbis proceaa outdoes even the 
gff-fffWf* <*eoninereial method" of determining phos- 
■hofic acid in coprolitcs, superphttsphatca, Ac. via,, bjr 
adding aamonia and accounting for tka anttra pndpitate 
as tricalcic phosphate I 

Dr. Tucker's work is well illustrated, and in case of 
some of the less common instruments dcKribed and 
figured, the address of the maker is given in a footnote. 
The (getting up of the book is excellent, with, perhaps, the 
exception of the index and of certain tables, which are in 
an uncomfortably small type. The work decidedly supplies 
a want which must long have been felt, and it places in 
the hands of the profession information which must other- 
wise be sought up, at great outlay of time, in the foreign 



STRAW DVBIKO. 

To Utt BdUor ^ th$ ChmMl N«m, 
Six,— I have experimented on straw very considerably, 
but I find that it has very little affinity for indigo and 
aniline-blue, although methyl-violet has a strong affinity. 
I have used most of the mordants, but still indigo extras 
does not seem to dye only a green, and then more dye is 
required than would make the dyeing with indigo remu- 
nerative. Could you suggest any method or do you know 
of any book that treats on straw dyeing. Beautiful 
colours are obtainable on straw, but the djran (than at* 
only twoj keep it a secret. — 1 am, &c.| 

Obo. FvaoN. 

OLYCBRtN. 

To tlu Editor vf CkmUot Nom. 
Sia,— In the Ckbuical News, voL xliv., p. 316, glycerin 
is mentiooed as an a|;ent for the preservation of meat, Ike. 
If worthy of your notice, I can say that some ibrty years 
back, the late R. Warington, of Apothecaries* Hall, and 
myself, made experiments upon the subjeA, and he pro- 
posed patenting the process. I do not knew or remember 
that he went so far. 

I note your remark as to the present rising in prices 
of glycerin. 

I also call to mind a ledurer at the Society of Arts, 
ioma twenty years aince, said glycerin would short^ 
become part of the food for fattening pigs. — I am, ftc* 

J> B. AMOBfttOnL 

Soap Works, Soathwark, Jan. a, iSSa. 
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journal fir Prakliuht Chmit, 
Noa. « and 7, i88t. 
ComaiiiaientioM turn tlm Chamko-Agriciiltittal 
Labontofj d th« UninnXtr of K<^nIgiDerg.— H. 
Ritthaaaan.— TheM conaiitof nMBOiia on the atbomeooos 
bodies of the basal bM» walaat, candle nut. and of radish 
seed, and on tba dlltribntfon of myronic acid in the seeds 
of Brassica naput and rapa. 

Komenic Acid.— Dr. T. Reibstein.— The author haa 
ttndlad koawnic ctbyl-cthar, nea^lohoaMaic tti^l^knr 
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ON CERTAIN INDIGENOUS DRUGS OF INDIA." 



By Suneon C.J. H. WARDEN, 

10 Ugwi m atirt, and Prafnaer ot QtntmUttj, 
- IMiariMliga. 



GIpvwM nilfrla.— Tb« iMiadea of Si^triimt, tke aAive 
principle of Olarhia u^trba, was recorded la Uw last 
rapoit. Wlin pariSid u is ■ yellow Don-cryMalluto neu- 
tral pibMiplet 10 tiMdt tiM fiinmiU CgatifsNaiCV bM been 
•Mlfoed. tt ii n a Mf lolaUe In water, alcohoti cbloro- 
fonn. and dilMeacidt: with tannic acid it ghreaawbtte 
precipitate, bat it oaafitAed by oiber reageata. Itiacx- 
tmncly poifaaeBa, O'oau/ of a beiag a fatal 4ow Car 
• larn eat. Tlie IoIIowIbk iaant of tbo cbiafaubatancta 
which are found associaled with Sa^crftiW : — 

Alpha-resin .. CjoHjgNOi^ 
Beta-reiin .. .* CiyH^O^ 
Gamma-reKin .. •* 
Fluorescent principle 

Salicylic acid 

If aihjrl aaliqdMa .. 

Alpha aa4 caam» are acid vaaiaa; bata-icaio It aan- 
tial; all aia ^ijralologically inert. A datailad aceooat of 
tha iciaaidi haa facea pnhlfariwd la tha iiuUm iMSial 
Omatttt, 

Tknttia Neriifolia. — No reCmaot to die filft of a 
pdlionotts principle having bc«o ladaltd ftoat the aaadaof 
Thevttim mrH^i», the aadle or yeUaw oBaader, is made 
by any ol the ftoeat amhoillhia oa Indian Indigenous 
dtem. la the ladiaa Pbamacepcda it is stated chat a 
tiadote made from tha harh ia arnaU doses pruvcd highly 
aaliafaAoiy ia the ticataieBtof ioterinittent fever, but that 
la laf|Br daaea it aAt aa aa acrid pugative and emetic, and 
caiiiedtoagitatar extent iaevidcatlypowerrulIyp«isoDous. 
The hcmels are described aa extremely bitter, and when 
clicwed produce a slight feeling of numbness and heat in 
the tongue : by expression a pale amber-coloured, slightly 
viscid, acrid oil is procurable, sometimea used as a 
cathartic by natives, but producing violeot vomiting and 
hypercatharsis. Refereaoe ia nuide to a non-fatal case of 
poisontog by one of llie luraela, and, from the symptoms 
detailed, the poiaonoea priaeiple is classed with acro- 
earcoiic poisons. In addition to the above information. 
Dr. Norman Cbevers.ia hie " Manual of Medical Juris- 
prudence for India," mentions a case communicated by 
Baboo Kanny Lai Dey, in which a child playing under a 
Thcvetia ntriifolia tree picked up and ate one of the 
seeds, which much resembles the almond. In a bhort 
time vomiting commenced, but there was no purging. 
Within half an hour the child was Insensible; the body 
covered with cold clammv sweat ; the countenance pale, 
and the eyes deeply sunkea { aad withia two bottia the 

patient died convulsed. 

A chemical examination of the Seeds was therefore 
undertaken, and resulted in tVic isolation of a white crj'S- 
t.^lline glucoside, slightly bitter, with a faint metallic 
taste, rapidly followed by a pricking and numbing effed 
on the tongue. A ccntigrm. inje^tcii into the stomach of 
a cat produced no apparent eflccts : a decigrm. dose, how 
ever, wap fatal in twenty-five minutes, death being pre 
ceded by mutt violent convulsions. The oil obtained by 
aaing as the kernels with hnfiiw piodaeed Boelhft < 

a cat in a drachm dose. 
Tliia research has, however, been very diaappointiog. 



have 

in 



recently ascaitained that a 
t868 by CI. Bias from the' 



sf TksvtUa miriifolia, and called thevetin, aad the I 
CsstHa404S aaaiened to it. The resalu of the inveatiga- 
lioo were published in the Bull, dt FAuuUmit RoyaU d* 



MtdUiM it Btlgiqut (Qaielia*t Headboolt." vol. xiL). 
Thevetin dried over solpharie acid ie etated to contaia 
six atoms of water, two of which are loet at ItOl* C. Tha 
percentage composition, calculated from the fbrmala 

CmsHg,0^8. requires, carbon 60-3351, hydrogen 3'<gia6, 
and oxygen 3)7543 per cent, and wiUi six and four 1 
culaaeii water reapeftively — 

»H,o. 4H,0. 

Carboo.. .. 57-4468 S^'iJ^i 

Hydragaa .. 4-2553 4'>-*4« 

Osygeo.. 3>*>979 97'477< 



The percentage composition obtained by me appears to 
dififcr somewhat from the above figures. The mean of 
eight uliimaie analyses of thaVttiB Mtd at I4J*C. gave 

the following results : — 

Carbon 57*4083 

Hydrogen 74775 

Oxygen 35*1 '4> 

100-0000 



Byaaing 00 ttavetiBwidi dllala tnlyhnrle acid, Blaa 
itaiaed theveaia, CggHj^M, aad glueoaa. I have io< 




combttstioaa 
the leavee 
rently have 

that in the ahetiaft fivea hr < 
mention It OMdO 01 tbeveui 

perties. 

A brut ^r«cat«ritu.—Tbm esaabuMiea of nitloa 
made iato needlee. aia aaed for 



OaMrite of Blae'a aitlda aa 



which, w>. en 

poisoning, has occupied coaaiderablaatiattkm, tat I fwat 
that the adive principle haa not yet htW iMlMtl.. Tlw 

chemical examination of tlie 



icialtBil la tha 

separation of a crystalline acid and ofl aaA rertaie a ali a iB " 
tives. By a^ing on the seeds with boUiagaleohaltawUla 
crystalline acid is obtained, to which the aeaie owir *M 
has been given, aad tlie formula CaHa4N)Of aaaigaed* 
This acid is slightly eoluble in cold, but diaaolvea ia 
boiling water, and crystallises out in delicate while micro* 
scopic needles. With alkaline bases it forms well-defiaedl 
crystalline Salts. The following is a brief rctaasi of tho 
physiological experiments which have been performed 

(a) Haifa seed nibbed down with cold water, and the 
mixture hypodermically injefled into a cat's 
thigh, produces fatal eflcfts in from eighteen to 
thirty hour*. The seeds weigh on an average 
two and three-sixteenths of a grain. For the 
first eight or ten hours after the injedion no 
symptoms are apparently produced ; a gradual 
diaioclination for exertion then supervenes, which 
eloerly increases until the animal is unable to 
move. The respiration becomes shallower and 
shallower; the animal lies on its side and slowly 
dice. No coovolsive movements or twitchings of 
the Biasclea have been obscrtwd, aad there it 
aeither diatrhoM aor vonitiag. 

(5) Aa alehoUe eatrea piepend with beiliag akdml k 
inert. 

(c) The residue left after the aftion of bolliagaleOMlOB 
the seeds is also without efTeA. 

id) Abric acid and abrate of ammonia are inert. 
t) Some of the powdered seeds were distilled with 
water at a temperature of 100° C. Neither the 
dietillata aor the reaidna left ia the letect pto* 
dacadaapi 
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(f) An extraA prepared by spontaneou* evaporakkMl 
with cold alcohol produced no f(Tci.'la. 

^) An exiradt similarly prepared with iuIkt produced 
fkUleffcA* with the uiiual sympioms. In a second 
experiment, conduded apparently under liiailw 
circumstances, no eBe£U were produced. 

It would appear that a t«lDptrat«ra Oi too* C. dMlragrB 
the adlivity of the poison. 

WrighUa aMtidyunleriea.— In my last report I stated 
that Baboo Ram Chandra Dutta, Second Assistant in the 
Laboratory, had re-discovered the adiive principles of 
kurchi bark. The bark of HoltmkttM oMtidyuntertea was 
formerly imported into Europe under the names of 

Cenesai bark," " Codaga pala," " Corta de palta," and 
Tellicheny bariu In 1858 an alkaloid was separated from 
U by Hainei, and seven years »fter the laie Dr. Sienhouse 
agMB deicribeJ the alkaloid under the name of Cenessine. 

It is a curious fad that this alkaloid appears to have 
been thus twice re- di (covered. 

The purification of kurchiccne bcini; somewhat difficult, 
ttoecOftedto Baboo Kam Chandra Dutta that M acetiC 
MintiOB of the crude alkaloid might be as efficacious as pure 
kufchicene. A solution was therefore prepared, conta nmg 
three grains of kttrchicene in each fluid drachm of the 
■olution. 

Dr. J. M. Coates, Principal of the Medical College, 
tried the effeAs of the extraA of kurchi on some patients 
Id the Medical College Hospital, and has kindly furnished 
me with the following note: — 

" We have naed kuichicene to a limited extent in this 
hospital, both in fevrrs and in dyieaterice, though in very 
few of the latter. So far as we have gone, wc have found 
that it has decided antipyretic effeds m iv\t:i. 

" It is most effedual in those which have chylopoietic 
congestions. In these the tongue cleaned, the bile 
appeared ia the etools, digeMioa improved, and the fever 
caaatd, mder dcadim doeat ot tin liquor, 00a to Unco 

**ItlaleM cilieAual when tbo epleea it enlarged and 
Uood anKoue, though ia on* eaae it dlatinAly modified 
the temperatofo whara qoiaia^ avea in larfa doaio, had 
feOad. 

••Itt ^rtntariaoibi half to ow diada daaoa,it waa 
dM boBtficiali 

<* In tha thraa aeute eaaia Am fever abated aad the 
■•odlt baeame fewer in number, more consisteatia qoalltjr, 
■■daMMUIione in charader, bat the blood aad maeout 
wamlitthaffeAed. They abated for a time, but reappeared, 
aflta aod again, ia apite of th« kwcliiceait. 

In the two chrooie cataa «a had aaaity the aaoa 
iMolt, though th« benefit ma laaa aiariwd te ttaaa thaa 
inthaacate. 

** la dyaantviaa I hold it to be an aaedlaat ad|oiiA to 
•or otdiMnr matoHat of thia diacaae, bat it ia aot aa 
wliia aiihatiiaii tor thaaa*** 



ON na 

ACTION OF WATER UPON LEAD PIPES, 

BKINO A 

TuMunoM fWHC nw Fasaca or M. Bblosamo. 

Br W. SBDOWICK SAUNDBRS. M.D.. P.S.A., 
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Laie PntMsat «f tb« Haatsr iaa Society, Ac 

(Coecladsd from p. 9.) 

AetUm of Chtmually Pure Ltad on Different Waters. 

The lead is immersed in water, and the liquid exposed 
to the air. About »i grme.* of pure lead, aod ajo cubic 
ceotiawtfeaf ofvrateraiamad. (Sea Table aast page.) 

• A grimmc ii equal to l]*4|ggnlBStief> 

t A cttbic ceniimeue is equal weiavi,er amrly twe^filkbs of aa 



Which salts are the most cfTiLacious, when present i 
minute quautitiei), in preventing oxidation ol lead in con' 
taft with water ? Suits of l;me alone are unquestionably 
so, even in the smallest proportions; in the absence of 
lime other sails ate capable of proteAing lead, in quan- 
tities of o'l grm. per litre. Nevertheless afier from 24 to 
30 hours the water becomes faintly coloured by sulphu* 
retted hydrogen ; but this oxidation soon cease*. The foU 
lowing experiments were made to awertaia the particular 
influence of different salts. 

Solutions were made with sulphate of soda, chloride of 
sodium, chloride of potassium, sulphate of magnesia, the 
strength of each solution being o-i grm. per litre. The 
lead was immersed in these for 24 hours, when the water 
became coloured by eulpburetted hydrogen, but the solvent 
action did not continue, and it may be said that the sola- 
tiont in question are without notable aQionupoo Iead»ftiri 

at the end of 10 days, tb« toageat did not prodoca aaf 
real precipitate. These esperiaeatt will be eoatiaoed by 
varytug the propottiooi. 

We have, with M. Le Blanc, aadertakea another eeriee 
of experiments by operating upon water under the most 
favourable conditions for its contamination, and have 
obtained some (races of lead in the reaidoe left 
by evapoiation. As soon as this further inquiry ie terail« 
nated I will forward the results to the Academy. 

Upon the whole there is absolutely no danger of poisoa> 
ing uom the use ol water flowiogtbrougb leaden pipes. 

It vrouM doubtless be very duBcnlt to eompel, as haa 
been anggeated, the Parisian hooseowners to replace the 
1500 kilometrea of lead branches at present existing ia 
their property, since it ia found that the interior of theea 
pipes are perfcAly amooth, without a trace of injury, aad 
coated with a thin crust of adherent deposit, which (la- 
vents the conUft of the lead with the water. 

I do not thinh that any other mode of dietfibodac water 
can be reeommended, even to aatvoat paople ; the iron 
pipes so much oted in l^adoa on account of tlidr lov 

{»rice, are leaa euitable for Parii, fiiat because the aeoieeaiy 
ointa aad conneding pieces are aot to be feoad ia com* 
merce. bat eapedally aa accideate from froat, aoca to bo 
feared in Patiethaaia Loadoo, are mere fermidablo with 
iron pipea thaa with lead, 

Leaoea pipaa Uaod with tin have been lately recom- 
mended. Tbeae ace very expensive, aad poiieie the gravo 
objeAion that ia aoldaiiag the Joiata the iaaer tin casing 
(or lining) ia flMltad»aad etaatoa ebUiadliOBa la the pipe. 

I have obviated thia diScalty by canriag the tin to bo 
melted liafeiehaad off tfaoia caaa of the pipoa iatmided to 
be aoldeiad,fee a leaath of t to 10 ceaUaMtna (three to 
fovr iftdiee). ia a oaad bath heated to ami* thaa sa;* C.,* 
the ndtiaf-poiatoftia, aad laaa thaa 330I* CJi the poiat 
at which lead AiMa. It ia tfuo that a email earface of 
Jead ia left uapieleAed by tUa device, but, in my opinioa, 
for ao abort a length aa to be praftically unimportant. 
One caaaot, however, adviee the emplojrawat of theioi 
einee they an too novel lor us yet to hnow all the 
disadvantagea which they may pem oia . Ia reality none 
of these pipee can have any emft whatever on the health 
of the public. The admiorstratioa has therefore adopted 
the only senaible course in authorising subscribers to nse, 
at their own pleasure, and on their own feaponaibility, 
either the leaden pipes, or those of iron, cast or otherwii^ 
or those in lead lined with tin ; on the sole condition of 
giving to all pipea laid under the public roadway the 
ihickaoM aaceaeaiy to resist the presnia of the water. 



At the eame eittlog of the Acadaaqr M. OaaM* made 
the feUowiag commnaieatloas— 
•*M. Fordoa baa leqoeMad bm to pfiaaat to tha 

Academy the paper that will be cead later.t In com* 
plying with die deaire of that learned chemiBt, and quite 



* 217 decrees Ceaticrade, equal 440*6 decreet Fahrenheit. 

f MO dcgrsas Csailirada. cqosi 6*6 degrees Fakisoheit. W.S.8. 

I liethe rw e i e rnl se i eitheA c id w ufef t rims is efWeM^i^ri 



Digitized by Gopgle 

1 



Adkm 9f WaUr VpM Ltad Pifiet. 



X5 



Dislilled Water 

Water from the Seine (i) . . ,» 

Water from the Dhni* (2) • 

Wmer from Orenelle Well (3) 

Water from Ourcq (4) ,. 

Water from Arcueil {5) , 

Water from Belleville Well (6) .. .. 
Northern Spring, PrcB St. Gervai* (7) .. 

Water from Well at Pasay 

Water from the Reiervotr af Gulf d'Bnfcr' 

i Saiot-Etieone (RraaiM Ibraiatioo). 

Hardneaa 1-44'' (8) , 

Water from the Reservoir of Settent 

(Morvan) River of Cure. Hardness 

„, 0 96 (9) 

Water of the Ourthe (Belgium) Devoniao 

ibnnaiioB. Hardness 0*96 .. .. 
Rain Water coUeAed in Quay at Bt- 



Kaln Water < 

If^nibnontant 



Ml Chs BMHVoln of I 



I 



do. 
do. 



OAotarS. 



Observed Result. 

Considerable aaion, White Ciy^tall of HjrdnUd 

Oxide of Lead foiflwd* 
No cffed produced. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 



Oftofaer 18. 



No vieikte cftd. Tncee of Sulphate and of 
Lime. 

'Tho eonoeleo of the Lead was evident at the end 
of 34 iMMn, and went on increasing. De- 
poait very abundant on November 5. 



(i.) At the mouth of the Aqocdud of MtoilBontant. 
<a.) In the middle of tbt aMam, near tbo Mpplyfbr the 

Orleans Railway. 
(3.) At the top of the well. 
(4.1 In the middle of the Inner Ciide Statioa. 
(5.) From the Aquedua. 
(6.1 Honae,i9,RiteFesaart. 
(7.)" 



(8.) 



Thia l a ae npo i r gmeialljr contains 1,600,000 cnUe 

mctno of wafer. 
Thia icatfvolr has n capadlgr of ban 29 to M 

milUooa of cable 1 



Not*. — The pipes encaaed in tin were not more at- 
tacked than the leaden town pipea. The well water of 
Orenallt was caipi Mye d fbr cooiparattve 1 



accepting the resolta which he announces as to the cfTeas 
of pnilonged shaking of graina of lead* in contaA with air 
and water, asd also the inferences which he draw* with 
rrgasd to rinaing bottles, the Academy will allow me to 
to make aome remarks opon the contaA of potable water 
with veaaels or pipes of lead. I made long ago in my 

GMic ledurca the following ezperimcnts. Five flasks 
^^fiUadwitli fiainaof lead. I powcdannw water into 

1. Distilled water. 

2. Rain water. 

3. \V'atcr from the Seine. 

4. W.itcr from tlic Ourcq. 

5. W ell sv.^icr. 

"I showed by the aiSion of sulphuretted hydrogen 
flljS) that the water of the first flask gave evidence almost 
immediately of a trace of oxide of lead dissolved io it, 
while the flasks which contained water more Of lata 
charged with lime salts did not contain any."f 

"The rapidity with which distilled water takes up lead 
is surprising; the tffr& produced by even traces of lime 
salts in preventing this contamination is not less so. 
One cannot forbear comparing these fads with those which 
M. Schloesing has observed with reierence to the white 
clay which will remain indefioiiely anspended in pore 
water, hut which the vaiy faintcat trace cn limo aalts will 
precipiiate." 

" The properties of absolutely pure water are katdly 
yet known, and they differ, I dare say more than is sup- 
posed, from those of ordinary water." 

The following note of M. Chevicul haa been pnbltahed 
in the Compttt MUaim of the nwelinf of Nofenkar 
I7tb, 1673. 

"Want of time having prevented me from inserting in 
the Minntea of the meeting of November 3(d tome oban^ 
nrfona tn fdatlon to tho adUon of p«« waicroo nuuqr 

* Probably leadea shot. 

t Ifoac uket sorm water Ctmr tb« first rain which falls after a dry 

Criitd. it ii foond cbsr^cd with lirae particiet which tbe later raini, 
Ting tiavcf ted purr air, do not eonlain; according to the laio-watcr 
ckesen tbctt. ib« c&As aay diflcr. still, sa a whole, tbe tain-taaier of 
Patia is akssH idtnikal WHh the waicr gf the Sciae. 



metals,which were saggested to me by the communication 
of M. Fordos and of M. Belgrand, I must ask the Academ 
kindly to allow the following obmvationa to be inserte 
in to-day'a Mioiitaa." 

I. Ot wra alfow* fa Rttatlon to Hygieni. 
"In the Buttttin dts Sianets d4 U Sociitt Central* 
d'Agriemttmrt it Framet (July 9th, 1873), in reference to 
a petition fram M. de Laval to the CoiporBiioo of Paria, 
to do away widi kadao pipe*. I nndo tho Sdlowinf rih 
marks:— 

•OnrVice-Pmideat. If. Chevrtul, will foeoUeA there* 
marka which he nadn at tlM Oobolina, upon the aAion of 
distilled water on load and dne,u aAioo which ia not 
(sxertad hy Jkand wstenndddi conida ccttaia aalsa ia ae- 
lutiooa. 

•••Ho alao will reBeabcr knving tald tlM Sodalir thai 
similar obtemtiona were made long baitare hia own by II. 
Guytoa do Uetwean. wIm bnd notlocd tint pmo waicn 
aaed not only npon faad bat abo npon aine. Ii ia to M . 
Guvton, added H . Chtmitl«tbat IM oierit ef ibo obaar* 
valtoo in qoeatioa Is doo."* 

Fttrtheraatai ia tho jrearmif in StnMU (Oftobor, 18711 
p. 488),aaenada>- 

• It may not heinopportane to draw attention to afiift 
not sufficiently known to the public, namely, that iwa 
waters alter leaden and cine wasele awn thiaa watait 
containing salu in solution, wall watara for aaaaplo. 
The result of this is that these Utter watera may icmaia 
in a kadea vessel without attacking it, and wtthout 
heooming poisonous, wbilc rain watera, free from aaiioa 
nia:lcfa.diaiolve oxide of lead and thus become pdsoaona. 
Thia observation quoted from Guy ton de Morveau is 
perfeaiy true. 1 have verified it at the time of my invea- 
tigation on the waters of the Biivre.' 

"If particular circumstances had not prevented me 
from going to the Gobelins to-day to seek the results of 
experiments dating back to 1836, and which I will lay 
before the Academy in due course, you could have aeen 
the eiTedl of distilled water, as compared with that of well 
wattr.nposa theetof leadtoad alaoa ilaiitBr diSneaee 
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between ift>n and steel in diMiUcd water, and the iron and 
•toel in an alkaline liquid. 

"I had occasion in 1844 to notice a (i& relating to 
hygiene and to ordinary economy, which was, that in a 
great industrial establifthn.ent, the name of which it is 
unnecessary to give, they bad invented a method of pre- 
puinf calico with the sulphate of lead obtained in the 
ptcpuation of the cotton we&vcrs' dye, by the rcaAion of 
acatate of lead and alum. It happened that a Sivres 
waahar-wontan, whose coatomcrs belonged especially to 
tbat pait of Paris where the warehouses of dyed linen goods 
are •itnated, was greatly astonished to see the linen which 
•ha bad washed come ont Mack and discoloured from her 
waab«tvb. The explanation was that aha vscd soap lees 
mpaiad with a miatare of soda, of potash, and of aolphide 
•f lunei and that this at once caused the fonnatioa of Mack 
anIpMda of lead with the aulphata of lead ia the dotbaa. 
I ba«a aanated tbte Mt ia the Caai/fM Rtndiu of the 
meeting of Septenbar i6ih, 1844. 

■* la 1841 1 waa dii*aad hjr the MinlMar of Marioa to 
alanine, conjoiatljr with M. Labaa,wbaaa noie ia ao 
cIonIx aaaaciated «dth tbat of tbe Lmer obdiik ia the 
flace de la Coaeofde, teveral netlMda of pariiyfaigtho 
water far oaa ia iba oa*y. Anwag tbeaa madiMb waa 
included tbat of distilliaf aca water bjp maaaa of the 
apparataa of a Naoiaa operatiw. Wa diaeovand Iba pre- 
aaaca of copper, derived Inm the natal of tba coodtMor. 
in tba water tbna diatillad : aad after having ascartatnod 
that a drinltablo walar ceald be obtained from a sample 
giving a taaAioa witb ■alpbotettcd hydrogen by passing 
tba water tbiongh • eaiDoa lilur. which, bgr capillaiy 
attndHoo, would take «p the copper, we adviicd the 
antboritiea to inatnAlba doAoroo board to have some 
atoppeiad ia^ of one dacilitn ia capacity, containing 
1 of a ndphaM aad oak ahavings, ao aa to obtain a 



" Since it is a scientific qoestion, an important comno- 
nication made at the last meeting on the influenccof lalta 



in water, 



aia to naha tba two 



in causing tbe prccapttatioB of. whUe «Uy in aaaijwnaion 

remarks: — 



The first is, tbat thia COOamualcation proves the pro. 
position tbat I have several tinee aanactated. and tbat 
quite recently, on tbe lolvonta. In bA, I bava ramaifead 
that the moment a lolvant tafcaa np aay •obstaaea in 
solution it hccoowa ft dlfferaot advent from the original 
one; in other woidl, It can now diaaolve bodiea which H 
could not diiadvewben in a atata of purity, aad this ia tba 
cause of one of the greateat dilBcttltiot of proximate 
organic aoaljrais." 

» Tba ■eeoad ia, tbat in the erlicle^ 60M. Wflltaa te tba 
Dktiuuuiln in ScJmms aalarvfirt, an atticia wWob 



of ahawfaig not only the presence of 
copnar, bnt aho that of lead ; becanaa the solulle sulphate 
In the water ia transformed, after a few days, into sulphide 
hf the soluble oxidisable matter of the oak wood." 

II. Obttrvotions in Relotiom to llu Artt. 
** I remind yon that tbe presence of a copper salt in the 
tiatoca of wool,wlucb is intended, for example, to be sub- 
jeAed to the adion of tteam alter being printed, causes it 
to assume an orange colour, because the sulphur of the 
wool produces a coloured sulphide, under the influence of 
heat and moisture.* A brown or black sulphide will be 

£ reduced if the tissue contain some salt of lead, as 
appened in 1844, when in the manufadlurc of some woollen 
tissues in Picardy, a weaver had used a gelatine which 
the maker had whitened with acetate of lead ; and thus the 
impregnation of the warp witb thia gelatine caused the 
tissues, after being printed and paiaad thiongb •taaB^tt> 
become siained."t 

m. Qtom a l fanr ia RttoHam to Cktmblff, 
**In l937t I called the attention of chemists to a faA to 
whkh I atuch great impoitance; it concerns the use of 
reagents in cbemistiy. 

"I recognised that aU alkaline reagents which were 
kept in flasks of white glass, in the manufadiure of which, 
in order to give greater whiteness, fragments of leaden 
glass are largely used, contain from that source oxide of 
lead in solution. I thought it right, therefore, in the in- 
terests of science, to show the necessity of keeping the 
reagents of which I speak in future always in ve-^!>elg of 
green glass. It is here not only a question solely vi pure 
acience, but also of toxicological analysis, and nobudy will 
blame me for recommending an examination of the 
reagents used, knowing that the experts chosen (o perform 
such analysis always make what nte calltd blank experi- 
ments in order to avoid all errors, and especially those 
which might be daa to the nageata anplmcd. 




aa aalpbala of potaah* at oooa 
^oid wbi^ woald 



ahoM a deposit in a 
boan Mfwal dqpa 



Conclution. 

" After having heard the advice given by M. Bel grand 
in reference to the conveyance of spring waters thruugh 
leaden pipes,* I share hia opinion as to the usefulness 
of leaden pipes on condition that a test is made in every 
case where it may b« suspcAed that the water has re* 
mained too long in contaA with the metal." 

I have received the following aapplementary information 
on the distribution of water in difcrent towns:— 

Glatgow. — Enotmoua supply of water from Loch 
Katrine. Hardness from 3 to 5 degrees. In consequence 
of the purity of this water, contamination with lead wai 
much apprehended ; however, the house pipes were made 
of this metal, as in Paris, and experience has shown that 
no inconvenience has resulted. — {Information given bjT 
M. Mille, Inspeaor-Generat of Ronds and Bridges.) 

BrsMie/f.— Water derived form chalky sources, like the 
water of the Vanne. The hardness piobably varies from 18 
to 20 degrees. According to M. Mauss, lospector-Generel 
of Belgian Roada and Bridges, the public conduits are 
of cast-iron, the house pipes of lead. Tbe harmlessness 
of the system is eauUiahed, and yet a jooraal, published 
in Brussels, made a furious onslaught on tbe lead en pipea 
of Parip,lbnetting theee of its own town. 

LIftoa.— Water of variable quality, in part very pure, 
showing ooljr two or tbiaa degieea of bardneaa. Tba 
mainaanricaaafcaatJfontboaae pipea of lead ; theayttem 
waa anawaring veiy well, till the **war agaimt laad** 
bfoha ont and diataibad the public mind,— ^afennatloo 
dvca ly 11. Larcbar, Boginaer and Faar of FOrtagbi.) 

itMlba.— Water iron gnurita Ibmatbn. Standard of 
hardness from one to two demea. Public coadnita of 
cast-iron, house pipes of lead. Thia method of diatribniian 
in use since 1847, aid deapHo of the pofiqr of the water, 
without any ill rcnk. Sfrcallad ccatnariana Monot fMa 
in thia pnii^ littler 



* Compitt Rmdui. December s6,l 

t ibiJ., Scf ttmtcr If), 
1 ibtd., December 26, 1837. 



Decompoaition of Water by the BleAric BIBava 
in Presence of Nitrogen. — MM.Debtrain and Maquenne. 
— The apparatus in which eleAric exchanges take place 
through one or two isolating envelopes may produce not 
mere'y the cfi9nve, the phosphorcaceat light, and tbe raio 
of fire, according to the tension and the nature of tbe 
gas introduced into the apparatus, but even, if the isolating 
sides .irc moist, an eledtric manifestation closely resembling 
the spark. It la capable of combining nitrogen either with 
m^gen or with tmmM^-4kmftn Rndiu. 

• The p»rt of my piper li. which II.Ck**M«l adadw 
lack o( >p«ce not been pnntca in iheCMMMXMMaS«(lla 
xtfj. It will a^pesr in Lb* next ( 
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PROCEEDINGS OF SOCIETIES. 

UANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordmtff Mttting, Dtcemttr 13, 1881. ' 

J* P> JouLB, D.C.Lh LL.D., F.1L&, ^ ia lb* Ckair. 

'■ Remnrks on ike Tfrms uttd lo dtnote Colour, and OH the 
Colours vj Faded Leaves," by Edward Schunck, Ph.D., 
F.R.S. 

At the recent meeting of the Britith Aiiociation held 
at York, a paper was read by Dr. Montagu LubbiKk 
befoie the sedion for anatomy and phyiiology on "The 
Development of the Colour Sense," which I had the 
pleasure to hear. The purpose of the author wa« to con- 
trovcit the opinionof thoae who hold that the colour sense 
in man was not always what it ia now, but that it has 
gradually been developed, the last stages of thi« develop' 
ment having taken place witnin historical timet. It is 
supposed that the human eye was originally only capable 
of dwiiaguiihing black and white, and that the capacity 
of aetiog the various colours of the spedkrum arose by 
dcgftaa, red beiox the fifst, and bice the last colour to be 
dlacrinteMcd. Mr. Gladstone, ia a paper published not 
loag ago, goes so far ss to say that the anc<ent Qreeks, 
baving no word iot blue, were blind to that colour, and 
tbat it is only since their day that human vision ha« been 
so far developed as to perceive the more rafiraagible end 
of the speArum. The author of the paper referred to 
arrived at tba conclusion that there is no sufficient evidence 
to show that the faculty of perceiving colour has been 
acquired by man within historical times, a conclusion in 
which Sir Juhn Lubbock, who look part in the discission 
on the paper, entirely concuried. Whatever may have 
taken place in pre-histonc times, there can be little doubt, 
1 imagine, looking at the remains adorned with various 
colours in Egypt and elaawbara, that tba ivore civilised 
nations of antiquity. tb«t^ tb^ bad fiswer p^groenti at 
tbair dissoaal tbiia w« have, weta qniie as capable of dia- 
tfagwabiag colotnm as wa am. It n»«y indeed be asserted 
tbat ao far at appropriata anan|eiiieDt of tints in drew 
and otbar articles of daily use la concerned, no advance 
baa been made iinoa the tim9 of tha aacicnia, bat rather 
tbat we have in tbia napeft tairogtaded. Bvalationiats 
tell at tbat we may obtain a good iMa o( what oar pie> 
Matoric aneeaton wafa. by •biatving the piaaent atata of 
aavafa and nneiviUiad racMi a atata Irani wbieb wn have 
in tba eoHfta of ana •merged. 80 for, bewavar, aa tha 
appiadatian of colottr ia concerned no toperiority on oar 
pah can ba ditcovarad, fbr whoever wai,wilh an nnpredn- 
oiced eye» eemparn the hamoniena cembinatiena aaaa in 
ibe artldea podnced by the lata dvUiaad natiane of InAa 
and ClUaa, or fay the nativaa «f Ameiica and Polynetia, 
with the hideoaa coniraHi and taatalaaa arraagamenia ao 
ofken dbplmd in oar attldet of dieaa and Amltnte, will 
pcababhr inoina 10 the opinloo tbat te diia veapeA we may 
tether M caOad aawsges, and that tlie incapaeinr for 
piaeialing cdoar harmony inherent in ibaTentfinic braadi 
9t the A^n nee baa not been mBOved* bat rather inten> 
•iflad by civiUaatioo. Much has, indeed, been done of late 
topfOtnote good taste in this as in other departments of 
art, though oar progress has probably been retarded by 
tla intfadndinn of various artificial colouriog- matters, the 
aatrema farilliaacy of which aAs aa a lure to the anculti- 
ipnted Bf^ 

Tlwngh naeh nf the uncertainty which exisia at to the 
Mtciae meaning of the words used by the aacienis to 
Otaote colour it of a philological kind, part of it ia due, I 
think, to causes which are still in operation. 

I. The ancients, having no fixed scale of colour to 
refer to, such ss we possess in the speArum, were unable 
to compare any given tint with that which ii exhibits in 
its bigheai state of purity, whilst we, by neaaa o( the fixed 



standard at our command, and with the a!>!^ist.ince of the 
so-called chromatic circles and other appliances, cm 
deitrmine not only the cxaci position and shade of any 
given colour, but also the extent to which it is degraded 
or rendered impure, and though the general public very 
slowly adopts scientific terms and methods, still on the 
whole the tendency m our days is towards exaditude, and 
vague terms for objeAs and scnsatioas are more and more 
falling into disuse. 

2. In one resprdt the ancients must have laboured under 
the same disadvantage in determining the value of colour 
as we moderns dc. We very seldom see one colour alone, 
but generally two or more In juxta-position, and contrasted, 
and by contrast the cfTcd^ of each colour on the human 
eye is considerably modified. Complementary colours, 
when seen in close proximity, heighten one another. 
Green next to red will appear much brighter than when 
placed close to blue. A colour of average purity will 
appear dull when compared wiih a brighter colour of the 
same hue, while it will seem bright when seen alongside 
a more dingy shade, and so on. Unless great care be 
taken, therefore, we are liable to become inaccurate when 
describing a colour, though, on theotlMr hand, it may be 
doubted whether, if the human eye were so consiruAcd 
as to see only one of the colours of the speArum, wn 
should from the absence of contrast be able to appreciate 
that colour corted\ly 

To the fadt that we almost always see colours in con' 
trast must be ascribed the habit \<.hiL'h men have of speak* 
ing of " beautiful colours.*' No one who has thouglit on 
the SubjcA need be told that a simp'c sensation cannot 
be stri^ly speaking beautiful. It is only by combination, 
contrast, and harmony of sensations that we arrive at 
beauty. To talk of a beautiful sound, such as a single 
note of a musical instrument, would be absurd ; it is only 
a combination of sounds that can be called beautiful. The 
terms " bcautifbl Bmell," " beautiful taste," would cause 
the most ignorant to smile, though it may be contended 
that a di«h uniting various flavours, or a perfume com- 
posed of well-assorted scents might be called beautiful.' 
We look at the spcdrum thrown on a screen, and sayitia 
beautiful, but it is the efiedt of the various colours seen 
in juxtaposition, and the exquisite shading and melting of 
one into the other tbat we admire. \Vt en we speak of 
the beaatiful colours of tonset, we forget that a fine sunset 
is in fsA a grand chromatic display. W« see the fiery 
red of the fleecy clouds and the deep blue of the sky con- 
trasted with the green of tlte foliage, and the brown of the 
tree etema, followed by a flwtd of yellow light on a cool ' 
grey grMod in tha beaveat, while the gloom of night ia 
settling over the earth beneath, and the eye it pleased 
and taiitHed. Were we to see tha tan like • hail of red- 
hot iron aet throagh a coppery sky over a tea of blood 
washing a coast Ihw of red rockt ovargyown with red ten. ■ 
weed, it ia eartidn wn ahoaid not epuk of tba beantifiil 
coloata of eaasal. Let any one, to teat what I maintain, 
look at any coioar, however briUient and pina, through a 
tube Unckenad imlde^ and a^ whether it apamm baanti- 
fal. It ia the mat aftivity of the qre, which daring oar 
waking houra it cooateatly roaming from objeft tn oqeft, 
seldom teeinf tha mma thing nor the aame colonr far ' 
more than a few eonatoitive momenta, that dceeivea na. 

3. Much of the confotion at regardt tba aamca of 
colours arises, aa it has doubtless at all timet arisen, from 
the habit, dilBeiilt to explain, of using inexaA designa- 
tions, and cvaa apelyiag immaa to colours which we know 
to be incomft. Poets, fbr inatance, call gold red, though 
it it always yel'ow. We speak of white wines and lad 
wines, though in reslity, aa we ate well aware, they are 
yellow and purple, to that in a thousand yeaia haaca it 
may be possible for a literary man to say that we wa<a 
colour-blind, our eyes having not yet acquired the capa- 
city to see yellow and blue, yellow appearing to at eoloar> 
less and purple red; and he may in support of th<s asser- 
tion quote the line of a distinguished poet now hving who 
apeaka af- tha " eoatly acmrtit wiae^" a term which ia atiU 
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more preciie and emphatic than simple red. In the 
coone of an inveitigation, undertaken a tbort time ago 
with another chemist, I found that my collaborateur and 
inyielf never exaAly agreed as to the names to be given 
to the colours we saw. The (eries which he named blue, 
violet, purple, crimson, red, orange, I called violet, purple, 
crimson, red, orange, yellow, t.r., what was to his eye blue 
was to mine violet ; his violet was my purple, and so on. 
There was M reuon to aappoM that our pciccpUon of 
colour diffincd, the iiflieceBoe was ia my cpiflfaMi aiinply 
one of terms. ^ 

The writings of aacicat authors abomd with instances 
of the BSC of colow bumi which «• scMBiaghr iooomft. 
We fia4 ia ~ Horace » (Book IV., Ode i) the Uaes i— 
Teaipestivius ia 4onam 
Paelli, pMrpurtin alet oloribea 
Coaiinabcic Muximi, 
8i tor re re jecur quKris idonean. 
Aaolhcr author says :~ 

Pnrpurta sub nive terra lalet 
Bracbia purpurta candidiora nive. 
We are told b^ scholars that in these cases purpurtus 
meaae bright, shining, but it still remains to be explained 
why • word, which generally denotes a positive colour, 
whatater that colour may have been, comes ia a hm in- 
■taoeeo to be applied to white objed», such as swans and 
•now. Of course the definition of a word may be so ex- 
tended as to include any number of widely different 
ineanings, some of these meanings being perhaps dtie to 
ta aiiataken use by anthon. It would probably not be 
dUBcnlt to find paaaaBea hi modem aalbon m which the 
word blue ■omelimei meana peen, lomctimee violet. I 
met with a case ia point recently oo readinc again 
Goethe's delightful autobiography " Wahrbeit end Dich> 
tung." The author, when a young man, was diatiog on 
the river oa a bittedir cold vrinter'a day. **Ibadbccaon 
the ice," saya be, ** naca early norniag, aad wat tbeteiicirc. 
when my mother later in the day dfovc ap to adanie the 
aceae, being only lightly dad, alneat ftoaen. She sat in 
her carriage wrapped ta a rwd velvet fur amatle, which, 
held together ia firnat with thick gold lace aad laaaels, 
' macaiienc. • Oiv« ate, dear mother, yew fiir 
laidi* upbeat mach coaaidetatioa, * I am tearftolly 
She, too, did aot consider long^ and the next 
moment 1 had put oo the cloek, wbieb, leaching nearly to 
nqrieei,bebig«rA/iif/l«colottr, tiiaMoed wWi eaUe, aad 
ornamented with gold, suited very well the brown for cap 
which I wore.*' Here it is evident that Qoeihe calls the 
aamc oUcA first ted, then purple, and yet GkMthe waaaot 
colo«r>tiiiadt he wratc, aa eveiyoae kaowiia work oo the 
thaoiyolcoloM. 

4. Fattflf the vageeaeaa aad aaeenatai^ attending the 
teiBiiaology of comer m^ be aaerifaed to a tendency we 
are all more or less liable to, that of describing colours in 
figurative and meupborical terms. The habit, no doubt, 
anaca from the pleasure we feel in comparing two objtds, 
both of which are agreeable to the sense of sight. We 
epeek of a girl having sky-blue e}es and cbeny.red lips, 
whercaa alate-coloured and brick-red would be more 
coned. How often we hear the expression, " he turned 
as white as a sheet," whereas the human skin is never 
under amr circumstances, even after death, as white as a 
abeet. To say " he turned of'a dirty yellowish white," 
would be nearer the truth, though the expression miglit be 
thought somewhat inelegant. Poets and others »peuk uf 
golden hair and silvers lork«, but human hair, though it 
may be bright, glistening, and so on. never refle<fig light 
in the manner peculiar to metal*. Numerous examples 
of the same kind will occur to everyone. If, therefore, 
we meet in ancient authors with expressions reletting to 
colour which seem exaggerated and out of place, we mutt 
make some allowance lor the tendency shown by men at 
all times to compare one beautiful objtCt with another 
brauiiful ohjcifl, or one terrific object vmh another terrific 



cold.*' 



speaking, I think we may safely eay that no terms de- 
noting colour, wherever met with, are to be considered 
striAly corred and appropriate unless tliey are referred 
to some fixed .ind known standard. The errors due to 
aAual colour blindness need hardly. I think, be taken into 
consideration, since the huts which the colour blind are 
unable to distinguish lie so far apart as to make it difficult 
for anyone with notaul qree to conceive iheLpoiiibiliqr of 
10 great a defed. 

The brilliant tints exhibited by the decaying foliage of 
the trees in this neighbour iiuud m the course of the 
autumn, forming a chromatic display such as those living 
near msnufaAuring towns have few opportunities of wit. 
nessin^, have led me to think a little on the cause of the 
formation of these colours and its possible connexion with 
chlorophyll, on the chemistry of which I have lately beea 
making some experiments. 

The colour of the leaves of plants is a phenomenon 
which is probably never quite stationary at any period of 
their development. When lying rolled up in the leaf bud 
they are like underground shoots and other parts of plaaia 
that have not been exposed to light, almost white ; never- 
theless they already contain a colouring-matter called 
etiolin, the alcoholic solution of which is yellow and 
shows absorption-bands similar to those of cUotop^rll* 
Whether this etiolia on the leaf unfolding patsea ove 
into chlorophyll aad whether it continues to be formed 
during the further stages of development is not known. 
All we luow is that when the leaf expands it immediately 
becomes greea from the fonaatioo of chlorophyll. It is, 
however, evideot that amte tbaa (we coIounng*mattar ia 
formed alter eapeenre of the leavca of plaata to UghU 
The colour doe to cldoropbyll alone ia probably aeea fat 
its purest ataie bi the tender esqukite f leeo of the young 
beech leaf or btada of com. Other laavca, each as those 
of the oak, befiue attaiaiag m^teriiy have a decidedly 
yellow tinge, dae It ia supposed to the preeeace of an un- 
usual proportiea of phylloxanthin, the yeUow ceteuiiag- 
matter alwaya accompanying chlorophylL ladaed. tim 
lively contrast of tints aeea ia the Miage of the wooda ia 
early spring, the ydlowiah hoe of tlw oak, aad the pare 
greaa of the beech and larch idiavinf the eeaibta eolenr 
of the fir tree aad the yew, aflbtiaaaeof thaawet pleaaiag 
sights of that delightful season. Ia early aatemcr the 
young aheota of aoam trees, anch aa the oak, the syca- 
aKKtt, aad the Ihoia, aa wdl as the youag leaves near the 
aanmit of each aboot, are tinged of a lively red, passing 
by degrees into the green of the mature leavea. The 
fruit wings of the sycamwe are for many wedia tn the 
summer similarly tinted, and the effeA of the piak bluth 
gradually shading off into the pale green of the ering tips 



is one that painters might introduce with advaatage 
their piAurea of still lile. This red colour ia eaM to he 



due to etythropbyll, the colouring.matter formed in 
leaves in the autumn, but whether the substance is in both 
cases really the same may be doubted. At the hei^t of 
summer the foliage of trees displays a uniform green tint 
of varying depth, but it is probable that at this season the 
chlorophyll has already undergone a change, and I suspcA 
that the sombre green of some leaves, such as those ol the 
elm, in summer, is partly due to a produd of decomposi- 
tion called "modified chloropbyll," which yields solutions 
of a much less lively colour than the tlilorophyll from 
which it is formed. 

The summer stage is succeeded by that of the autumnal 
fading of foliage, a change so often ob>^crvcd that it needs 
no description. With the exaggeration so often employed 
when coloured objects arc referred to, people frequently 
speak of the multitudinous lints of autumn. In reality, 
however, tl.ciie colour^, not counting the original green, 
are unK lour in number, viz., >ellow, brown, red, and 
purple, and of these the last is a dull ineonnpicuous ci. lour, 
while the red occuis so seldom in our native trees as> to 
add but little to the total cfleA wlicn cur woods and pUnta- 



objcci, without lej^aid to cxaA literal uuth. Generally | tioos appear in their autumnal clothing. It is to the 
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PftNiBgor the original green into yellow, and from yellow 1 The latter may easily be procured, at least in an impure 

'RtO brown. anf\ fhl. varimia eK?tr!i^« anH fintinoa trt t-^r.-x- 1 Ktarj* hv ^» ? r :i (*i i n cr tji^ rrAAmi»A l^avpfl nf thf iT.TrHi«n 



•Bto brown, and the various shades and timings so pro- 
duced that the ftTLil is in the iTi.ilii dae. Tiie yellow 
colouration is most riistiiK'tly seen ui ilic thc»tnut and the 
elm. In the laticr tlie ^;r.idiji.l t;ngini; of the deep fjrcen 
with yellow priiduces a peculiarly beautiful cffcil, and 
when the thanre is complete, and the whole tree (lo use 
one of Ihose fij;ur,itivc expressions to which one is so 
prone) is arrayed in a garb of gold, the appearance when 
first seen is aliTi0!>t startling. Arrived at ihii stage the 



state, by extratfiing the reddened leaves of the garden 
Azalea or the Virj^^nia creeper with boiling spirits of wine, 
evaporating the extract at a gentle heat, and treating the 
residue with water, in which the colouring-matter dis- 
solves. The solution has a fine crimson colour like that 
of red ink. The colour dues not change on the addition 
of such acids as exert no oxidising a(flion. Nitric acid 
gradually turns it yellow. By the addition of alkalies, 
such ah ammonia, its colour ch.in};c5 to a yellowish green. 



leaves mostly fall, but retain their yellow hue for a short I and it ha.s then very much the appearance of an alcoholic 



time only, the colour under the influence of air and mois 
ture rapidly becoming brown, thuu^h they remain yellow 
if quickly dried. The ojk and the beech keep their leaves 
after the yellow stage is pasted, and the rich reddish 
brown they then exhibit forms a distind feature in the 
aatumnal landscape. Young beech tree*, as everyone 
knows, remain clothed with brown leaves during the 
winter, and only low thm flu tba mfiiMingof theftoh 
leaves in spring. 

The leaves of some of our native plants, such as the 
wild chrrry, the currant, the bramble, and various species 
of sorrel, turn of a lively red in the autumn, but this 
Colouration inten.sified to a positive starlet is more 
distindly seen in some of tne exotics which have been 
introduced into our t;ardcnf, such as the Virginia creeper 
and the Azalc.u A mixture of red and yellow is rarely 
observed on the same leaf. It is a singular circumstance 
that the leaves of the oak and sycamore, the young i^hoots 
of which are so often tinged of a lively led, do not turn 
red in fading, but yellow, fium wliuh it may be inferred 
that the piocess of decay in leaves does not lead back to 
the same stage at which that of development commenced. 

The autumnal purple colouration of leaves is met with 
in a few native plants, notably the bryony, the privet, and 
the dogwood. It imparts a dingy hoe to the leaves, and 
is therefore not much noticed. I observed a case of its 
occurrence last summer, which I had not previously seen 
mentioned. Passing through a field of corn, which was 
then nearly ripe, I saw a number of plants by the sides 
of the path with blades distinaiy purple. On closer ob- 
servation it was evident that in all cases where this 
colouration occurred the ears of corn had been cut off 
before ripening, the aA probably of idle passeri-by, those 
plants which remained uninjured having become yellow as 
usual. I inferred that it was the injury sustained by the 
plant, and the arrest of its main lunAion, that of the 
development of seed, that had led to the formation of 
some wurple substance, DOt seen diiriDg the process of 
natural decay. I made Mune experiments on this purple 
colouring-matter, but all I can say about it is, that it 
belongs to the same class a* the red and yellow colouring- 
matters of faded leaves. I anticipated the possibility of 
ita being identical with a produift of the decomposition of 
cfaloropbyU, ciyauiltiing in purple needles, which I bad 
diHOverod ia the courw of my investigation, but I was 
diaappoinud in »jr expedation. 

Aa i^afds the nature of the colouring-matters to which 
the Tanoua ookwra of faded leaves are due, opinions vary. 
It is maetally supposed that they are formed from chloro- 
phyll oy tome process of dc«onp<»ition, probably of oai- 
datioo. md nothing can he nore ntnral than this suppo- 
•itioo. Oa nipoaan of tba laaf to light and air. after its 
vital AmAioBS have ceased, the green colour due to cbloro- 
plnrll gradoaily disappears and ia aucceeded by red, 
Srellow, or purple. Therefore,- it is argoed, the respeAive 
colourine-matters must be derivativm of chlorophyll. 
Nevcrtheleu, this view is open to some ob|eAion. As 
segatds, in the iirst place, the red colonring-matier, since 
Mooe has succeeded in ohiainiag it artificially, it nnnst 
ka formed, if a derivative of chlov^ibyll, hv some pracaaa 
■at purely chemical. 1 b$nt ladaad, obtatoad aa am of 
produAa of dacomposiltoa of ehloionbya a ralmaace 
<rystalliaiaK is ted laauBN^ kawfagaatrntaiaialKe appear- 
aaca hy rrileatd firiil, bitt diia Mbalaaea it mtiraly 
diMiaa ftom tba -lad coleBt{aff«utter oi fiidcd leamat 



solution of chlorophyll, but it docs not show cither before 
or after the addition of alka'i the least indication of ab- 
sorption-bandr, merely a general darkening of the more 
refrangible end of the spedrum. With lead acetate it 
gives a grats-green precipitate. These readions show 
that the colouring-matter belongs to the same class as that 
of the rose and red flowers generally ; but in the present 
Stale of our knowledge regarding this class of substances, 
it ts quite impossible to say whether any two members 
belonging to the scries arc iJcniital or nut. One thing, 
however, is certain, vir., that the red colouring matter of 
faded leaves is actually formed during the process cif decay ; 
it dues not pre-exist in the green leaf, though there can 
be no doubt that leaves which arc n.iturally more or less 
red, such as those of thecopp>-r bct-ch and various species 
of colium, contain a ready formed rtd colouring-matter. 

As to the yellow colourin^^ inatter of faded leaves, 
whether it pre-exists in the green leaf or is formed from 
chlorophyll or some other leaf constituent, it is not so 
easy to pronounce a decided opinion. This colouring- 
matter, called by Herzclius xanthophyll, is supposed by 
some to be identical with phylluxanthin, the yellow sub- 
stance which, according to Fremy and others, always 
accompanies the chlorophyll of green leaves. Of its pro- 
perties little is known, and that little I find to be more or 
less incorred. It is said to be soluble in alcohol and 
ether, insoluble in water, to turn green with acids, and to 
show a peculiar abgorption-spcarum different to that of 
chlorophyll. These statements require corrcAion. It is, 
in fad), soluble in water, but insoluble in ether; it does 
not turn green with acids, and the absorption-bands which 
it shows are due to an admixture ot chlorophyll, as a few 
simple experiments are sufficient to show. Having taken 
some bright yellow elm leaves I extraAed them with 
bailing spirits of wine, and obtained a greenish yellow 
liquid, which, after filtration, showed only the dark ab- 
sorption-band in the red corresponding to band I. of the 
chlorophyll spedruro. I evaporated the extraA in the 
water-bath, and during evaporation observed a deposit 
form on the sides of the dish consisting of green fat*Iike 
masses. On adding water to the residue, a portion dis* 
solved, yielding a golden-yellow liquid, while the fat-like 
masses remained undissolved. Alter pooiiog off the liquid 

was dis« 



and washing the residue with 



latter ' 



solved in hut alcohul, when it gave a yellowiah greea 
liquid, which showed all the absorption-bands of cnloro* 
phyll dittioAly. The golden-yellow watery solution, oa 
the other band, showed no trace of Mbsorption-baods; 
merely a general darlccaingof the blue endof the spe&ruo. 
Its colour was evidently dna to a yellow colouring-matter 
contained in it. It nvo ao abundant yellow precipitate 
with lead acetate, andadwkgfasn precipitate with ferric 
chloride. It also contained a considerable quantity of 
tannin, since it yielded a thick curdy precipitate with gela- 
tine, and an abundant deposit on the addition of a mineral 
acid. On again evaporating the solution in the water* 
bath, some decomposittoo evidently took place, for on 
adding water to the residue a quantity of matter in tba 
form of brown pov^rr remained aadiseolved. It is almaet 
certain that it is the same process of decomposition going 
on in the yellow kaf oa ciposure to air and moisture 
that causes the colour to change to brown. I think it 
probable that the process ia one of oxidation, aad that it 
affcAs the tanaia of tba leaf or the aoluiioa rather tlua 
tbe yaUow cgleaf iag-auttler, for it is well knowa that 
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watenr aotuiioai of UiiDin undergo decompMitioa, accom- 
paaied ^change of colour from light to dark, on expo- 
aure to air, specially when the tolutiona an lioti This 
•imple exptriment shows that the yellow colear «f faded 
•In leaves is due partly, perbtp* chiefly, to a yellow 
colouring-mailer soluble ill watefi partly to a yellowish 
green substance consisting essentially of chlorophyll. 
The former is, in my opinion, the true xanthoptiyll. 

In order to gain, if possible, a little more insight into 
ttw process whereby the coloitr of green leaves changes 
to ytUow, I took an alcoholic cxtraA of fresh grass, which 
WW of the usual bright green colour, and exposed it in a 
window to the a6ion of the sun and air. After some days' 
exposure it had undergone the well koowa and frequently 
dcacribed ttamfoRnation, t^., the bright green colmir had 
cbmgcd to « grecnifh yellow, and the Mlatioa fnm being 
opaque even in thin layett had become traaipirent in con- 
quence of the oxidation of the chlorephyll coataincd in it. 
Mow ih's lir^uid, thcngh not quite to ydtowM the alco- 
holic eztraa of faded elm leam, waa feaod closely to 
tcicmbk the latter. On eT«poiMiBgo«ertlw«ait«r<lMth«nd 
■ddinfwiMr to ihontidiwa yellow UaiiidwM ohtefawd, 
coataiiihig a cobitriDg natter, the ttaftwna of wUehwere 
abnilar to thoM «t the eabataDee finn dn kaMH. Mo 
laaptB, however, could be deteded id the aalutioii, and this 
nqr eerve to cxpiaio the fad that Uadea of graaa, corn, 
ftc., do not ultimately beeoHW fafowm fading, bat icnain 
yellow. The portion of the fttUhM after ovaporatioo kft 
andiaaolved by water waa g|c«n and fatqr< and haaoliition 
in akohol ahowed the abeetption-laada doe to nodilicd 
chhwopfayU. 

Theae eapw i nc nt a lea«t qncMion of tha aatnte and 
node of fornatloa of saathophyll undecided. It nay be 
oiaa and the eane mhetaaca in all leavea, or it nuy differ 
aeeofdiag to the aeaicc whence it i» derived, it may be 
temad 1^ tha anidatian of diloraphyll, or it nay prcczut 
in the aicen lea£ I am ladined to think that tt exiata 
ready foimed in tha green leaf, but is not then aeeri oo 
account of the far greater tinAorial powers of the chloro- 
phyll present at uie aame tioie, and that it makes its 
appearance only when the chkrapbyll haa be^n decom- 
pmcd, the aole trace left by the latter being the slight 
greenish tinge which all faded yellow leavea show more or 
less. The varying propwiion of xanibophyll contained in 

Sreen leaves would explain the fad, difficult to understand 
we suppose it to b« derived from chlorophyll, that some 
leavea aasume a deep yellow colour in fading, while othera 
remain of a pale yellow, and others again ate almost 
colourless when they fall. 

I will now conclude, hoping, if I have not communicated 
aaythine strikingly new, that 1 may at least have succeeded 
in aftming the meeting a few moments' amuseiseot. 
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SeAion in place of Mr. Jamca MaAaar, wheaa larm of 
olBca had cspiRd. Mr. Caiman and Dr. Dohbie were 
dtded Viea«Piaaidattta, and Mr. Arthur Wiogate. 
Scctataiy. 

Mr. Cot.BiiAn, P.LC., F.C.8., dalivand aa addreaa on 
*• Jt«Mn« A4w9mi€t im $kt Pndmttiam ^ CM hf Ckmkal 
JfMM." H« explaned the foimula of Claatint aftd bir 
WokThoanan le g ala i iag Ihaperformaoce 01 all machines 
for the pioduAioB of cold, and ahowed that whatever 
vapour be used, whether air, ether, anlphurons acid gas, 
Ac, the powtr icquircd to produce a certain quantity ol 
cold vatiaa in tha ratio of the range of cooling or d.fferrnce 
beiwwiB tha ahealatc masintin tempeiature and the abso- 



ICm*hicai %b«% 
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lata ninimam tanperatnta divided by the abaoluta 
mininnn tanpafataia, thai^ 




whrre C stands for (he heat units required to be ab- 
sttadled ; in the one cate the eneijjy derived from the coal 
used in driving the machine being applied tlirccUy locom- 
p'estini; (lie f-an by presture of its (uvn vapmir, and in 
the otlicr e,l^t• thecrcr({yol the toal bciiif; pa^^cd thuiut^h 
the machine which drives the pump. This torniula is, 
however, of litt'c use in pradlice, without taking into 
accout fridtion, the density of the vapour used, and its 
guiiceptibilily to l.quel..ct on. The a^i monia machine is 
generally considered the most powcrlul, but the limit of 
its aAion where r.o pump is used is the boiling-point of 
the liquid ammonia, w hich is about On" below freezing- 
point. In bon.c recttit ammonia machines, however, a 
pump is used, and contcqucntly the liquid ammonia really 
cvapi>ratc<i inlu a vacuum, its boiling-puint being reduced 
to fully 100' below freezing-point. But in prai^ice theae 
machines begin to lose efficiency lung bcturc the brinc, 
being cooled, gets reduced to such low points, the evapo- 
ration being less and less rapid as the temperature sinks. 
For blowing into ships' holds and freezing meat for oceanic 
traffic, currents of air amounting to from 50,00010 100,000 
cubic feet per hour cooled 100° below ficezing-point are 
required, so that the cooling of air by dire^ compression 
and expansion is now being generally preferred when the 
objcA ia the cooling of air, and not of liquids. Upwarda 
of forty such machines bad been designed by the leAurer 
during the last three years, most of which are now in 
adive use, and capable of ficesiog or of fccepsag froxea 
200 to 2JO tons of meat in a wyage ban Aawrica ar 
Australia to Great Britain. 



NOTICES OF BOOKS. 



Experimtntal Rrsmrehtt into tht Prepertus and Uot'ont 
^ Pluidt, with TJuonticai Dtduclimu tktrtfnm. By 
Wm. Poao STANI.BT. Loadan : B. and P. N. Span. 
Wb have hara the results of a prolonged serieaaf aaperi- 
mcnta nndertahen originally fur the purpose nf deciding 
whether tha wava>motians of fluida weia laalty aakaMa 
'for ilhwtratinf tboee naduladoaa nf the aihar which ara 
supposed by tha accepted theety of light. Tha aaihar, 
however, finding that UN conditioae of tha mavaawnts of 
fluids icquircd lanbar iawnitgaiiea, atada than his main 
ohjea, and ha baa arrived at certain coBdaslons differing 

from tha gaaa ia lly accept e d views on the laws ol hydro- 
d} naroiea. That ia his sec«>nd chapter he rciras the theory 
of ItiuUt enrfiMaa for liquids, as act faith if IBngarr aow 
maia tbaa a century »^o, and prooouncea then ineiiad 
tmleuiU. The meaniags which he attaches to theaa two 
terns nay require explanation. By tensile ha uaderaianda 
that eonamoo of a surface in which its particlacylilia thoea 
of a eirctched drum-akin, have a dispoaitioa toOraw tb«n- 
aalves together— a definition in cfTed the aame as that 
commonly received. An extensile surface, on the other 
band, he coiuidera one whose parts have a disposition to - 
separate from each other. He considers that the well- 
known cxperinent of a needle floating on the aurfaoe of 
water is in favour of his view. It is commonly considered 
that the needle does not sink because the particles of the 
surfa're of the liquid refuse to adnit it between them. 
Mr. Stanley's interpretation of the phenomenon is as fol- 
kwa:— *' It the surface of tha water were already under 
leoaile strain, as is now popularly concluded, it would 
then be clear that the weight of the needle would increase 
this tension, and unless the special cohesion of the surface 
were from seme undefined cause ve^y great the needle 
would imrrediately penetrate it. Th.s would be illustrated 
by the instance generally offered of a stretched dtum-akio ; 
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if this were stretched very tightly, a very roodeiate blow 
with a heavy body would break through it, but if it were 
loose or flabby it would resint a much greater blow, as the 
blow tnuKt be/>/u5 Iht ttttiion pretent in the first cai»c." 

We tubmit that in this train of reasoning the author 
does not abide by the definition of " tension " which be 
has laid '^own above. If " tension " means a disposition 
of parts to draw themselves closer together it it clear that 
tb* weight of the needle will not increase but diminish 
ij^ ftnce, and mutt entirety bvercone it before it can 
XVpHom t).e surface and peoetnte into the liqaid. On the 
eoemrjr, if th* partJclm of Ih* mrfac* have a diapmiiion 
to pert company— to remove away from each «tbcr— «bt 
needle ought at once to penetrate. 

la the fint ciMpier the aathor treats of the " coastmc- 
tioo of atana fbcoiiBg fluids and other bodiM," and layt 
down the proposition that : — " A simple gaa it a fluid 
oompoaed of atoms or the smallest divisible parte of matter, 
Ibma MOOM hcin^ infinitely ton^h and infinitaly elastic 
Iwdiaa endowed with polar attraaive forces by which they 
qwwMtfically naita;" Wa mitM licia remark that the 
turn *' aiMB ** ia, io «i(tm af ftt very atynaology, applied 
to parta of nattar wMeb ara iiAvidble. Tha author avi- 
dcntly»aiecotdiagtohia language, eoasidcnnaneraaaftive 
ftr it, and not aa namly aAaaiad by exicraal aaaigy. He 
i— aiEi '•'Bwiy haowa bard body nae an alaatic naiCM* ; 
if tba ataa hn aacb a enrCKo wldch defloAt ondar iMea- 
ann by aaow tadUoo of tba praaamo to tiM dlataoM of 
■orfMa iopieeaad, or that tha oaflaAloB ia inwaracly at the 
r of tba praeawa, thto daflaftioa coamaociac upon 
bgr« MMBiiMr of piaawto mfinlialy aanU. The 
I to tbo wimnaa of gaaca (The ralatiaa of the 
I tolbe volonaa of gaaes, Ac. ?) could aa wdi be 
1 for by iMa means aa by any other, withont the 
aeceaeity of aappeaiaf tbo atom to possess propulaive 
forces or to aft wban il it not.** If we nghtiy understand 
tilia passage it am o — to to a rejeAioa o< the kinetic 
thcoiy of gases. Tbo author piocteds: — "There is no 
physical reason to assume the atom being infinitely bard, 
as is general : in assuming it infinitely tough and elastic 
this would equally ensure its permanent durability ; or it 
might possess an infinitely hard nucleus and an infinitely 
elastic surface, which I think is most probable." In these 
last lines, therefore, we have the atom presented to us at 
least ideally divisible, consisting of two layers, end 
endowed with difiierent propeitiee. We find that on the 
previous page Mr. Stanley remarks that every known hard 
body has an elastic surface. Here, therefore, he regards 
hardness and elasticity as by no means incompatible, 
though it might be asked why should elasticity be ascribed 
to the surface only of bodies ? Yet a little further we 
read : — " It is possible that heat may be the entire cause 
of the surface elasticity of the ato.ai, as just proposed. The 
atom being without this force infinitely hard and infinitely 
attractive to other atoms ; this is consistent with the 
known ptoperties of chemical attraAion and of heat to 
aapaiata atoms, i);<it is, to expand matter." We have 
alwa)S, in conimon with other chemists, supposed that 
tba properties of chemical attraAion arc not to separate 
bet to unite atoms. We cannot help suggesting that the 
first chapters, uhich the author admitK are " speculaiive 
and even in [aits hypothetical " stand in ntcd of re- 
consideration. 

On page 314 the author de&ciibci and figures ,1 curiDus 
experiment. If a tall narrow glass trough is n le i with 
water, and a pen full of ink is gently applied tu ilic buiface 
of the liquid, the ink, in dcHLcr.d ii;;, di\ idcs into a double 
Stream, each of which a);atn bituicates, nrd so on till 
we have the resemblance of an invcricd tree. We have 
seen somewhat »im;Ur pncnfimcna when a heavier liquid 
ia lir ipctd very Kcnt'y irto one of less specific gravity, 
boit.cihing siniiUr may be witnessed in the action of pre- 
ci|utrini» upon various solutions. It is possible that this phe- 
noiiieiiun may repay investigation. The authoi's explana- 
liun I!- that the ink, descending slowly by gravitation, 

*' will be found to divide constantly upon the conic resipt- 



anca wbkh oopeaaa ita diioft prajeaion.** Bat 1 
resistaaceaAiag in diraAiona cnmaponding to tba i 
ofa cooob wedoaot aeo why Mtacalion should eatao. Wo 
should ratbar cspaA ibaft dw toceading stream wooM 

divide Into three. 

On page 339 we netfce a atalwaant wbidi la no longer 
strialy coma. Water is now baowB not M be tha only 
bod^ which btenmes lighter 00 aolidification. A rod of 



am bar tin, coiled op ia a flat qiiral, will Host upon a 
itb of notMB tio and atncaduUia a eimiU 



\ eimilar phenomenon. 



OBITUARY. 

ROBERT CALVERT CLAPHAM, F.C.S. 

Mr. Clapham, a well-known chemist, of Earsdon House, 
near Newcastle-upon-T) ne, died at Winchelsea, on the 
asnd December, it<8i, aged 58 years, lie was eleded a 
Member of the Society of Aiti in 1874, and he has been 
since that time a frequent attendant at the meetings snd a 
speaker in the discussions. He was appointed examiner on 
the Alkali Minufafture in the Teclinological Examinations 
of the Society of Arts, u licn in 1875 il.is Kubjn'k was first 
added to the programme of examinations. When the City 
and Guilds ot London Institute took over the Technologi- 
cal Examinations of the Society, Mr. Clapham continued 
as Examiner to the new institution. Mr. Clapham was the 
author of several papers on chemical and chemico-geologi' 
cal subjects in various scientific journals, both alone and 
and with oihor writers. The first of these was on tha 
" Theory of the Formation of Sulphur in Volcanic Coun- 
tries," published in the " TransiAions of the Tyneaido 
Naturalists' Field Club" (iv., i8j8-6o). Other papan 
appeared in the Rcporu of the Britieh Anodatioa, in tbo 
Cbbmicai. Miwa, OMfegiif, and otbar jonmak. 



CORRESPONDENCE. 

THB NEW ALKALOID-^HOMOQUININB. 

To f Jk« SiKfw af tkt ChtmiUttl Ntwt. 
Sta, — The note of Mcsare. Wood and Barret (Chemical 
Nbws, vol. xlv., p. 6) does lUM explain the new alkaloid 
(homo quinine) lately described by three independent 
papers, as all who have found it agree that the neutral 
sulphate rc-cryslalliscs unchanged from water, in which 
it is less soluble than quinine sulphate, and the mother, 
liquor from the re-crystallisation does not show the pres. 
ence of quioidine when tested by the usual methods. — 
I an, ftct 

David HowAao. 

Leaden. B.. Jsa. 9, iHs, 



SBCONDARV BATTBR1B8. 

Tm tJu Kdittf ^ tkt CAnnfMl Nmm. 
Sot,!— Finding that you have printed Piof. Adams's paper 
on'Saeondary Batterias,*' wo ahoold bo obliged if yon 
wooM bindly inform yo«r readera that tha paper anay ba 
obtained in pamphlet form litom tba Sactotafy of^ tbo 
Science Society, King'a Callage, Stnwd, W.C., poet 
free, 6id.— I am, &c., 

Wai.TBB O. McMiLLaN, Pint. 

King's CoUcfe Seieacs Sodeln 
Jamiary HkSMft 

Use of Salicylic Acid. — M. Pasteur considers that the 
use of salicylic acid in articles of human consumption is 
permissible, but that its presence and ezaft prof 
should always be declared. — Uonittur ScitHtifiqm, 
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CompUt Rmita ttttiomaiairtt in Sttmttt, it PAeaitmU 

dti Scitncts. No. 24, Dcccmbtrr 12, 1K81. 
Methods of Comparing ibe Coefficients of Induc- 
tion.— M. BiilloHio.— Tbto p»ptr doM Dot adnit oi wcful 
ab»traAiun. 

Specific Heats of Oases at Elevated Temperatures. 
—MM. Mallard and Le Chatclier. — The author* have 
determined the specific heats of carbonic acid, watery 
vnponr, nitrogen, oxygen, carbonic oxide, and hydrogen, 
at temperatures about 2000°. In case of carbonic acid 
dissociation began to be manifested about 1800°; watery 
vapour and carbonic oxide showed no appreciable traces 
of dissociation, even at temperatures exceeding 2000^. 
The speciBc heat of carbonic acid increases with the tem- 
perature at least up to 3000*, but the rate of increase 
diminishes. The sfiecifie beats of hydrogen, nitrogen, 
oxygeo, and carbooic oxid* an equl to each other at 
aoodP, aa tbejr are at o^. 

Mubility of Baifom and Stfonttam Solpbatea Id 
Coaetnttatod Sulpbtirie Acid.— MM. Vataaae aad 
Fanlean.1— Aa legarda batinai tulpliate, wbatevor an the 
naiMa of ialiao lolation breo^ loto play, tbo coeficieat 
of MliibUity aecna comtaai. Tba proenitate obtalMd 
from tho oittata ia twica aa aoloUo m tB^oije add as 
that thfown down f looa tho chloride. The aolnbiliqr of 
•iraBtlum aulpbaio ia lihowiae conatant, whatever the 
maaee eatployad. Oa compariaf tke eoefficieots of solu- 
MMty of the two sulphates it appears that they are approxt- 
inatc!y proportionate to ilie tquivilcnts of the bases. 

Direfl Process of Coppering Cast-iron, Wrought- 
Iron, at.d Steel.— 'I lie author dispenses with the ubc of 
potansiuni cyanide, foi whiih he substitutes organic ac:ds 
or f;l)ceiin. The baths serve continuoufily if fed with 
cofificr uxide. The well known fower of alkaline organic 
fcuU.t:(>ns tu di.<isolvc caKil)- and quickly iron oxides without 
attacking the metal, rcndeis it ea^y to clean the obje(ft« 
to be coppered. One method consists in plunging the 
articles into the bath in conlaA wiili zinc wires. The 
coppering lakes place instantly. Or in the vat curtaining 
the alk.iline oiganic solution of copper and tiic ohj.Cls to 
be copj trcd aie placed porous vesfeli filled with Fixla-lye, 
in which aic platen of zinc connided to ihe ait cics to be 
coppered by means of a thick copper wire. The thud 
method cuns-ists in coppering the articles, of s^hatcvcr 
thickness, by means of the s^me bath& and a dynamo- 
elcAric machine. Nickel, cobalt, antimony, tin, &.., may 
be deposited upon iron in a corresponding manner. 

Pockat Battery wilb Jointed Blcmeoia. — M. Potver- 
iBacher.p^ poRabIc appacaiaa for medical uaa. 

'DeeempoaftiOD of MMdUs FoiniatMi kt Pioaaace 
of Wator.— J. RAait.— Thaaaltaof potamiBm and eodinm 
are not decomposed at iIm ttmpciatiiK «Mloyed ; that 
of barium is also unaliMUd. Ia tho aaka or the magne- 
^m leries an incipknt deconpoaidod ia traced. In the 
aalte of Iron, &c., metallic oaida ia act at liberty, and the 
foimic acid is paitiall^ decomposed with development of 
hydrogen, carbooic acid, aad traces of carboaic oxide. 

No. 15, December 19, 1881. 
-Obaarrationa on the Dccompoaition of tba MataUie 
PonsiatcB ia PreaeQce of water. — M. Berthelot.— 

This memoir does not adroit of useful abttra<5tion. 

The Principle o( Surfaces of Separation. - M. Bci- 
thelot. — M. Lcmoine contends that he h id wnnuunccd 
tbts principle piior to M. Berthelot, viz., in 1871. The 
latter, hoM eve [, set kmh the same principle as early as 
1862, ia his " Kcbeaichcs on Etheiincatioa." 



Researches on the Fundamental Lawa of EleAro- 
dynamics. — P. Ic Cordier. — This memoir is purely 
mathematical, and comprtfes two parts. The objr^l of 
the fust part is to cslablibh the laws, discovered by 
AiTipcre, ol the ac'tion of a closed fixed and permanent 
linear current upt-n an e'.enient of cuircnt, fixed and per- 
manent, which dnis not form pait of it, and to COnneA 
ifaerewith the ^tutiy (if all the pondcroniolor forces obser- 
vable upon this !.ame cicmt-nt, and upon a fixed and p T- 
manent magnet exiciuir to tix acting pystcm, which na ' 
exclude cloi-cd. tixt d, ar.d peimanent cum nis, fixed and 
permanent nwigntls, ..iid leriestrial ri.'i^jnttistn. The 
recnnd part of the memoir contains a brief exposition of 
the hypothetes of Ampere and Grassmaa opOB thoomtaal 
aifiion of two elements of currents. 

Lippmann'a Method for the Determination oi the 
Ohm.— M. Brillouia.^Tba author conclude* that the 
method of M. Lippmann measures a quantity abeoliitely 
unknown. The phenomena due to the «f acity of tho 
wire cannot b« generally negleded, bat wiu the partica* 
lar dimensions indicated in tho paper of Dec 5th, it ia 
fKwsible that the method mqr famiaa aa csaft delermiaa- 
tion of the ohm. 

History of the Procesa employed in the Diredt 
Coppering of Cast-iron. — F. Weil. — The author flMkea 
a claim to priority as against M. Val d'Osnc. 

DifTubion of Solids into Solids.— A. Colsor.— The 
author gives several instances of this phenomenon. Thus 
if a plate of i'on is heated in lamp I Luk in n reducing 
atmosphere, not merely the carbon passes into the iron, 
transforming it succebiivcly into Bteel and cast-iron, but 
notable quantities of iion become ditTused in the charcoal. 
He concludes that this mutual diffusion only happena in 
case of bodies which have an affinity for each other. 

Combustion-Temperature and the Dissociation of 
Carboaie*Acid aad of Watery Vapour. — MM. Mallard 
and Le Cbatdlier.— Tbo reetdta ate giveo ia lha ibni of 
tables. 

Potaaatum Chromo-cyanide. — H. Holaiaa.— The 
author obtaina this compound by the aAion of potassium 
cj anide upon a solution of chromium proiochloride, or by 
heating to too* in a sealed tube chromium ground up with 
a conceotratcd solution of potassium cyanide, or by the 
adion of potassium cyanide upon chromous carbonate. 
Potassium chromocyanide appears in fine yellow crystals. 
Its specific gravity is 171. It has no action u|)0B 
potaiised light. The saturated solution exsmincd with 
the spedroscope at the thickness of 015 metre shows a 
total absorption of the violet, a lees absorption of the 
blue, and three very visible bands in the gieen. The salt 
is anh)drous and permanent in the air at common tem- 
petaiurc<i. Under the .lAiun of an eleAric current its 
i-uiution gives chromi-cyanide at the positive pole, and 
h)drogcn and potas-a at the negative. Its physiological 
action IS similar to thai ol potansium ferrocyanide, which 
it closely resembles by the generality of its characters. 

Decomposition of Metallic Formiates in Presence 
of Water: ProduAion of Certain Crystalline Minerals. 
— ^J. Riban. — The formiates in question are those of 
copper, mercnrjr, and ailver. 



Lit Mondet, Ktvue Htbdumadain dti Scitnctt. 
No. 14, 1881. 

The Telephone and Telluric Currents. — M. Dufoor- 
cel.— The author has in his court two bars of iron planted 
in ibe earth, to each of wh ch is fixed a conduAor of 
coated copper wite terminating in his leceiver. These he 
consults two or three times daily, and they never fail to 
give notice twelve to fifteen hour* in advaaoa of C«cqr 
storm which bunti over the town. 

No. 14, t88i. 

The AbM Moigno complainn, in an able article, of the 
tieatmaat wbich M. Tommaai has recently experienced in 
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MISCELLANEOUS. 

Pltth (Mlecft— W« tie riad to lean UuU tke oumb«r 
of etodeoit wBo Iwve eatefed the Chtnaieel Xtibentory of 
the Cnlhw tUe Maaioa hea been ea neat tiiai tke aieaeat 
Bffcei iMn oaatleB baa beeaqeite iaaaneient. Tlie Coeeeil. 
tbeftitie, dedded at tbelr last — eatfaig le cteft working 
for •ixieea nofe aiodaati. The Uaivenity of 



BiiabestfilMMfeceetl|ri«eoj|niaed Dr. Caraettey, Prefnior 
ef CbeaiUtiy m Fiith Coliece, a* a leacher of medicine 



ie Sbe^eldf wheae LeAurei'bo Chemistry and Conrie of 
le at r eAlee la Prei^cal Chemiitry sliall qualify for Gradne- 
tiea n MedidDC in that University. The Leaures on 
Chemielcy aad Laboratory Praaice at Firth College have 
alio been lecogniced by the Rmral CoUaga of 8ai|eoM 
and tbe Royal College of Pbyiiciani. 



HEETIMGS FOR THE WEEK. 



!« Mill.— London InttiiutioB, J. 

— Medical, tt.jo. 

Teamav, 171^.— loMituu ol Civil Bnciocen, 8. 

— Pstholociui, i.yt. 

Koytl luliiution. !• **TIm Mechaal m of ibc 

SeiMM,* Pnt J.o. M'lCndifclr. 
WamaaoAT, i8ih.— Sucictjr of Att*. k. " Tk« Relation of Botanical 
iicicnci to OraamcBial A>t," by t, Bdwaie 
Huiitie, P.L.S., F.S.A 

— Meteorj)a(icai 7. Aaaivcraary. 
TnawaV, tglbi^RegFal, 4^ 

~- Kqyal Soeiaty CInb, Cso. 

•— Royal UMitolioD, 3. " Coril*," Mr, H. N. Moic- 

— — Chaakieal.8. "Rneachci into the Cbemittnr of 

Beat Pibret." C. F. Croi s and S. J . Bavaa. *' Oa 
Pi baai ayl Ao'line and iti Uomcridaa," by A. 
HiMMa- " A New Apparatua for Dclaifoitiation 
•( ■Mtise-poiiiu.'' by C. P. Cr^s and S.J. 
Bcvaa. -' Cootributioni to the Hiatory ol Carium 
Compnvndi,' i y W, N. Hartley. 

FaiDar, 20th.— Royal iDtlitutioo, 8. " Comcii,'*D . W. Huuina, 9. 

S^TuaoAV, aikt. — Kotal loititutioo, 3. " Loan van Beciboven,'* by 
Prof. Haucr. 



TO CORRESPONDENTS. 



H. Hudtom.—U joa u^ tha cifwriineat yog will lad that aimila' 



TO GBBIIICAL MANUPACTUSBSB, te. 
DARWBN CORPORATION OA8 WORKS. 



The Gas Committee of tlie above Corporation 
are prenarcd to receive THNDKKS for the burplua Tar and 
Aiamoaiacal Liquor produced at iheac Worka (or one. tbice, or five 
ycara, from Uacch ncit. Coala carbotiited, about gooeioaa anoaally. 

Farther particulara and Furma o( 1 cader may be bad on applieatioo 
to tba nndcraiaaad. 

SaalaeTaMaf»iailderaed " Teadar for Tar or Ammonia Liquor," to 
be •cat le C Comaea.Baq^t Totas Cierk, Dar»en, on or bcfora 
Fabnaqru^aaip ByOtw— 

THOS. OUXBURY. 



THE CHEMICAL NEWS 

AND 

lOORMAL OF PHYSICAL SCIBXCB. 



MIMMamirVfUar. Mca^d. 




CHAROBS FOR AOVBRTIBBMBNT8. 

nfialhMatecolaiaa(aboBtio«acdal»liBa* ^ 's ^ 

BacbaMiiioaalllaa oa« 

Whole columa i 1$ e 

Whole pan .. .-300 

A rMaflioa matu jot » ittui of mitriieiii 
Cbaqoaa aad Poai-Offica Ordcra, croa>ed "Loadee eed Cf eel 
■^-"aenbi* to ^ ortterof WUkiaoi Croofeaa. 

aoV COOAT. LVOOAXB 0IU« LONDOH, BjC. 



MOTICE. 

T LEVINSTEIN* CO., of MANCHESTER, 

* being informed that (tatcmeni* are circulated "TTBUt llttir 
cnatooKra to the effect that the tale and use of iheirttya 

ROCCELLINK 

conalitutea an infrioKrment nf a raicnt of the BAOISCHE ANILIN 
AND SODA FABRIK. adveit ied b< ibem, aa nambcmt iM^ and 
dated aaih Pehnaty, 1878, for a coiuur caUcd FASr UI^i^anA a 

To givt Sotice 

that theae atatemrnia are devoid of an) fuundalion, and to state that 
Mcaara. L^ I.EVENSTB1N ft CO. oill guarantca any cualcmar 

ROCCBLLINE, 

aad effeAuatly protcA tbem agaiait any ymiedbigi ebalewe la 
raapaA of tha aatc and uaa of aacb dje. 
Dated the aad of Oaeaaiber, lUt. 

A. aad G. W. POX, Belicitera. 

Hrinccai Biicet, Mancbeater. 
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KRNHRS COLLEGE of CHEMISTRY. 



loatruAioo and praparalioa is CHEMISTRY and the BXPERI. 
MENTAL SCI8NCBS onder tko diNdUeo of Pieliieer B. V. 

GARDNER. K.A.S.. M.S.A. 
The Clata ttooma are open from 11 10 S a.a.and from 7 10 top.ra 

da'l) . 

Eapecial facilitiea or peraon. prepariog for Oovaromcol aodothaf 
asaminaliona. 

Private Pupilaoill find every eonveoienca. 

Anaiykea. Ataaya, and Practical (ovaatinaiiooa cooaeficd with 
Pateota. Sc. , ccndufieo. 
ProapcOuaca and lull ciarticaiara on appli>.atioo to Prof. Qai doer 
at Beraara CoUaca. 44 . Hernera-Kireet W. 



BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 



8A8 PURlflCATiOM A CHEMICAL CO.. U1I1T£0« 
i 6i, rifa. 183, Pambmwkwi Bph.»iim«, Lcwwoa, B.C 

^|R. J. S. UBRRY, 

A88AYER AND ANALYTICAL CHEMIST 

SWANSEA. 

FLETCHER'S ARGAND BDNSEN. 




A cheap, almDle end indcstrnalUd Bnmer for 
Laboiatofy eforL The air aapply ia adfca^faetiagT The 
flame ef tbeae bamen la Muntar, OMca coanpaa, and 
briber la tanpacatan tbaa ao ordiaaijp Banaen. and ia alio 
freefrdmaaaelL Several iliei, aad witb and wltboet tripod 
Prici from Is. 2d. 

Now Ready, a New Combustion Tube Fornaoe ai)d 
a New Compound Blowpipe. 

lUuitrattd List, f-rict id., fret by post. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINQTON. 
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NEW ELECTRICAL STORAGE BATILKY.* 
^VPruKBiiTAsr N«n.) 

By HBmy SUTTON. 

The new cell consltts of a flat copper case, iame shape as 

a GrovL s cell ; it has a Ld of [ ir.ill;:ied wooJ, from which 
hangs a plate of lead amali;aiijA;cLl with mercury, the 
lower part of lead plate being held in a groove in a slip of 
paraffined wood resting on bottom of copper case ; through 
the lid a hole is bored for introducftion of solution, which 
consiKlsof » isolution of cunric sulphate, to which is added 
one-twcllth uf liyJric sulphate; the preienot of tUl free 
sulphuric acid improves the cell at once. 

The fotlowiag Mdional ikMcb them the ifieDge- 
meot :— 



4? 



A B, the outer flat copper case. 

C, plate of amalgamated lead held in grooves in cap D 
and slip E. F shows the hole in cap through which the 
■olution is introduced, and by the introdudion of a glass 
tube through this hole the state of the charge is seen by 
observing the colour ; the interior surface of the c forms 
the negative eltdrode, and the amalgamated lead the 



ON THE VARIATION OF THE 
BLtCTJUC CONDUCTIVITY OF OLASS WITH 
TBMPBRATURE, DENSITY, AND CHEMICAL 
COHPOSITION.t 
Bf THOMAS ORAV. aSe^PJtSJI. 

In this paper the results of tlie continuation of a series of 
experiment.-i, some preliminary results of which were pub 
lished in the Phil. Mag. for October, iSSo, are given. The 
experinicntB were performed in the Physical Laboratory of 
the Imperi .il Collcfjc of Engineering, Tokio, Japan. 

In the preliminary experiments it was found that the 
conduif>iv:ty of glass increased with the temperature, fol- 
lowing a v.rnilar law to that found to hold for other highly 
insulating substance*. It was also found that the effeA of 
successive heatings and coolings was to diminish the con 
dudivity. Fuither experiments on this subject show thai, 
altbotigh the diminutiun of conduAiviiy here referred to 
rometimes occurs', it does not always occur, and does not 
fccm to do so when the glass is newly manufadured. 
Reference is made to preliminary experiments on the tffeA 

* A Paper rtad before (be Rcval Socitty, Janiurjr la, lUa. 

t AbMnAef.AfiverneAbeMratlM itoyM SMnlriJan.M|iMa. 



of lime on the ele(arii; condudivity of glass.'thc result! €f 
which indicate an incre.ise m conductivity with time. 

The anbjeA of the main pait of the paper is an account 
of experiments on the rcEation between th • electric con- 
iludliv tyof rI.i^" anil its density and cher:;);c.->, con;| osition, 
.\ lar,_, : .: iibt r ot f; n;irnens of lime g)ass were c^.imined, 
but, as w.is to liL' ixpeaedin this case, no marked con- 
ucxion between electrical quality and density could be ob- 
strved. It was found, however, on anrilysinj^ a few speci- 
mens, liiat the composition of tliose wMch li.td a high con- 
duAivity dillercd considerably from that required to fofa 
an cxr.ift chcrni . al compotinil, whilst those which had a 
low conductivity had a composition agreeing more or less 
closely with that required for a trisiiicate of potash and 
Hmc or a mixture of potash, lime, and soda-lime trisilicates. 

A few specimens of lead or flint glass were examined in 
the same way, and in this case a very marked connezioo 
between elei^tric conductivity and density was observed. 
This result was, however, no doubt due to the ftCt that 
the density of this kind of glass gives an indication of Its 
chemic.ll composition. In all the specimens examined it 
was found that the higher the density the lowerthe con- 
dudivily. The highest density reached, however, waa 
that in the case of a Thomson's c1cArome:er jar, which 
had a density of 3 '172. On examining these specimena 
for chemical composition it was found that the eletftro* 
meter jar contained almost exactly the proper amount of lead 
and potash to form a trisilicate of potash and lead. It ap- 
pears likely, therefore, that the elecliic conductivity of 
glass is lowest when it is an txaC) chemical compound. 
It will be interesting to le.irn from future cxpcrnnents if 
still more dense glass has a higher condu^ivity, and if the 
conductivity passes aminimun at th« point wiim the pan 
silicate IS rca'ched. 

The author has to express his gnat obligation to his 
colleague, Ur. £ iwatd Divers, ia whOM laboratory npid 
under whose superintendence the chemical laidjreai of 
the specimens of glass were made. 



QUANTITATIVE DETERMINATION OF URBA 
BY ALKALINE HYPOCHLORITES 
AND HYPOBR0MITB8. 

Bar TfUa O. WORHLBY, M.D., 
Pratesor of CiMnistrjr ia ib* tTaiversity of PconiylTsnia. 

The determination of the amount of urea present in 
the urine by the volume of i.urogen evolved under its 
decomposition by sodium hypochlorite was first proposed 
by Davy (I'hil. Mag., 1854, p. 3>>5). Accoiding 10 his ob- 
servations, the quantity of nitrogen evolved corresponded 
very clos<;ly to the calculated amount pveseat in the urea. 
But according to the observations of M. Leconte (Chem. 
Gaz., 1858, 433), with a different form of apparatus, under 
the action of this rcai^enl only about 92 per cent of the 
nitrogen is evolved. 

Messrs. Russell and West proposed to substitute for the 
hypochlorite an alkaline solution of sodium hypobromitet 
and advised a special form of apparatus for the application 
of the test [your. Chfm. Soc, Aug. 1874, and Am. yomr, 
.\Jetl. Set ., Apiil, 1873, p. 531). These observers, however, 
obtained only about 94 per cent of the total nitrogen. 

Under the aftion of either of these reagents, as la weU 
known, the urea is resolved into carbon dinoxide, water, 
and free nitrogen, thus:— 

CNaH^O + jNaBrO- COj + 2HaO-h N2 -}-3NaBr. 
Theoretically, therefore, the whole of the nitrogen •honld 
be evolved, but it ie generally admitted that to pradice 
this Is not the case. According to at least one obictver. 
this lota ie dne to a portion of the nitrogen being retained 
as a cjranale; wbUat accoiding to another H ie itttatncd aa 
a nttralo. 
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To remedy thii defeft, M. Mehu advised to mix eithar | 

glucose or cane-sugar with the urine before adding the 
hypobroiniic, when the whole of the nitrogen would be set 

free {Cumptfi Rcndut, 1879, 175). But, according to M. 
Esbath [Ibid., 417). and also to M. Jay (Bull. Soc. Chim., 
iSSo, 10s I, .1 solution of glucose alone evolves some gas 
under the action of the reagent. Again, M. Fauconnier 
obtained in the presence of Klucose, from a given quantity 
of urea, the theoretical amount of nitrogen ; whilst in the 
presence of cane-sugar he obtained oolj 94 ptr coal of the 
total nitrogen (Ibid., 102). 

According to my own rxpcrinienis, when a solution 
either of cane-sugar or of ^;lucosc is mixed, at least in 
certain prupottions, with the hypybrcnnita naceot, with- 
out tl.e prcfcncc o! urea, the temperature of the mixture 
increases anJ its yellow colour is gradually discharged, 
but «n C'^s I* <-: ni'ivi/. When i grm. cf canc-su j;ar in 5 c.c. 
water \\ as iddcd to lo c.c. of the rcaRti t i vrtpared aB 
Slated hereafter) at 2l-l'* C. (70'' F.), the mixture at the 
end of twrnty-five minutes acquired a temperature of 30' 
C. (86" F.). after which the temperature slowly fell. 

In a fimilar experiment with glucose, the temperature 
increased from 21' C. ■6q !< F.) to 35 5 C. (96' F.) in 
ten minutes, which was the maximum icaclicd. It was 
also obsL-rved that the pretence of large excess of glucose 
rn'ircly p:ev< ntcd the aecompoHUoB of BUM by the hypo* 

bromite rca -.tnt. 

For iht piifp' •ic 01 rx.iniinin;: the accuracy of this test 
fcir uiea, wuhuiit the prcs-cncc cf cane-sugar or glucose, 
the form of apparatus, at leaf't in principle, advised by R. 
Apjobn (CiiFM. .News, vtrl. xxxi., p. 37), was empbyed. 
'1 his consists of a wide-mouihcd bottle in which is placed 
the reagent, and also a small test-tube, for containing the 
urea njlution , nf at out 10 c.c. capacity and of such length 
aa to stand inclined in the botilc. The mouth of the bottle 
it closed with a mbbtr stopper carrying a glass tube, 
by which it is conn^acd hy rubber tubing to a graduated 
bnrette divided into unc lc:.:l'. c.c. -md suspodtd iaaloog 
cylinder of water from an ailj,i^t.ii)lc arm. 

The urea solution is placed in the small tube within the 
charged bottle, the apparatus closed, and when there is no 
longer any change m the height of the column of liquid 
within the {,raduated tube, this is so adjusted that the sur- 
face of ibe contained liquid exaClly coincides with that in 
the cylinder. This point, the trmpcraturc. and in exad 
experiments the barometric prcsnurc, btin^ notcJ, the urea 
solution is mixed with the reagent by inclinini; the bottle 
and gently shaking the mixtt:rc. As the cvul\ cil nitrogen 
collect in the graduated tube, t!ic latter is j,'radually 
nlted to relieve the c-vintained gas from the increased 
pressure. When the evolution of gas has entirely erased 
and there is no longer any change in the volume of gas, 
the tube is finally ac'justcd a.-.d the exiO. volume noted. 
Thit feagent employed was prepared, as first advised by 
IfjMfl Russell and West, by dissolving 100 grains caus- 
tic eeteiB 350 c.c. water, and adding to the cooled mix- 
ture 25 c.Ci bromine. In applying the reagent it was 
diluted with e volume and a half of pure water. 

With this arrangement a series of experiments was per- 
fonned employing i c.c. of a standard solution of pure urea 
VSiyiVf ^1* SODgth from one to six per coni, vaiioualy di- 
loteda aa4 added to varying quantities of the feagtBt* 
Time experiments gave different results, in tome only 
abotlt go per cent, and even less, of the nitrogen being 
evolved, while in others a larger proportion was obtained, 
aad in ttill others the tchole of the nitrogen wat set free. 
It waa finally observed that under cenajo coaditions the 
wbde of the oltrafsa ie vBifenaly diaaiaated. These 
coaditioaaaiar— 

I. The feaieat should be freshly prepared, 
a. The niea solution should be wholly added to the 
leagentt oone of the latter being allowed to mix 
with the area adation in the containing tube. 
y The anonatolmea operated upon should not exceed 
oae part lo about twelve hoadied pacta of the dilated 



Moreover, the diluted urea solution should be added in 
small portions at a time to the reagent, thoroughly mixed, 
and the effervescence allowed to cease before any futher 
addition of urea. So, also, ie would appear, at least when 
comparatively large quantities of urea are pressnt, that the 
surrounding teatperatareahoaldoot be leaalhaa about aoP 

C. (68'^ F.). 

In the practical application of the lest, if a 2 per cent 
solution of urea is under examination, I c.c. of the solution, 
diluted with from 5 to 10 c.c. water, is placed in the con. 
taining tube, and the mixing bottle charged with 10 c.c. 
of the reagent diluted with 15 c.c. water; whereas, 'for|i 
c.c. of a four per cent, solution of urea, similarly diluted, 
not less than aboat 50 c.c. of tba dilated leagaat should ba 
employed. 

In a final series of experiments, in which the above con- 
ditions were observed, the temperalure being noted to one- 
tenth of a decree, and the results reduced to the standard 
temperature (o*^ C.) and barometric pressure (760 m.m.)i 
the ioilowiag avaia|e laaalia warn obudaad:— 

Urea em|.Io)ecl. Miaegen •volved = 

10 milligrammes g'98 m.grm. urea. 

20 ,. 2007 „ 

30 2995 



4* 



39-88 



In theaa eiperiaieata it waa aMuaud that i graaaoM of 
urea eootahia 37a cc. of altrogaa, BMaaniad at e* C aad 
700 mm. boraaMiile p ie i a aia { ar. thaiaaeh e.c. of niirogea 
evolved, owaaand under tba eaaa M oa a atated, repreaeaied 
0-002688 gramme urea. 

During these investigations it was o b eirved, ia casee ia 
which the whole of the nitrogea waa not evolved, that ao 
long as the eoaditiona remained tlie sane, the relative pro- 
portion of the nitrogen eliminated was pretty uniform. 
Hence, if the volume of nitrogen evolved from a known 
quantity of urea under certain conditions, or by a given 
form of apparatus, be determined, the result may be taken 
as the basis for the determination of the urea in the urine 
with sufficient accuracy for clinical parpoMS.— ^immaa 
^mmud ^tk» Mtditd SctoMat. 



LONDON WATER SUPPLY. 

RSMBT OH TBB COVPOaiTIOM AMD QOMiXtt O* DAILY 
SAMffUM or THB WATB« StTmiBD TO LOMKW, 

IS MOKTII EHDINO DECEMBER 3I9T| iSBt. 

By WILLIAM CROOKHS, F.R.8. 

WILLIAM ODLING, M H , I .U.S.. P.R.C.P., 
Profctior oi Chcmitlry il the L'uivcriity of OsfOM| 

and C. MEYMOTT TIDY, M.B., F.C.S., 
cf Chcmisuy and «f Peseaalc Mcdldaa at the LtadSB 
Hotpltali Medical Ottecr of HcaHhlbrlsllaglaB. 

To tht RlQUT HotiOVRABLB THE PRESIDENT OF THB 

Local QovBamiBMT Boako. 

Jsnaarrsnl, i&9a. 
Sta,— In this, our twelfth aioethly report, we lay before 
you the results of our analyses of the 180 samples of 
water colleAed by ns during the month of December, on 
the days and at the tiflsea iadicated, from the maioaof tlia 
seven London watercoBipaBlaa takioR their aopfllfiaai the 
Thames and the Lea. 

Of these 180 samples, one was recorded as " slightly tor- 
bid," and IS at " very slightly turbid." The remaining 164 
samples were bright, clear, and efficiently filtered. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from December itt to December 
3iBt inclusive. The parity of the water in resped of 
organic matter baa been dMermined by the Oxygen aad 
the CombottioB pioecasaa, aad the lasalis of oar aaalvaoi 
bgribaaanMthodaaiaitaieiia cotaoua XIV. lo XVIII. 
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W« btM ncflfdcd ia TkUa It. th> tiat of Ite Mvanl 
9i water M dcteiaiiaed tj the cataof^awtar 
i IB a |Maviosfl iwpoit* 
Of the a6 naivle«M|if««d bwtht New River Company, 
tha wbol« wua loaad to be wtllfiltend, clcur, and bright. 

or the ^ HMldce from the maiat of tlia E«M London 
Company, tlw whole, excepting oaa rceotded M '* very 
lligbtly turbid,** were fbaad to be well Sheied, clew, 
■ad bright. 

Of the 26 umpleg from the maia* cf die CTicliea Water 
Company, the whole, excepting oaa vecoided aa ** very 
tfiabtly tarbid," were fouad to M well filUitd, cleer, and 
bf&hi; 

Of the 26 samples from the mains of the West Middleee* 
Company, the whole, excepting ooe recorded M **vety 
dig btly twbid,'* wen feoad 10 ba well fiJuiad, dear, aad 
bnjtbt. 

Of the 26 samples from the mains of the LunbetL 
Water Company, the whole, excepting one recorded as 
'< vary slightly tarbid," ware fnaad to ba wall filtatad, clear, 
aad bright. 

Of the 84 samples from the mains of the Grand June- 
tloo Company, 4 were found to be "very uligbtly turbid," 
the remainder being well filtered, clear, and bright. 

Of the 26 samples from the mains of the Southwaik and 
Vauxhall Company, one was recorded as "slightly tur- 
bid," seven as " very slightly turbid," and ei|;hteen as well 
filtered, clear, and bright. 

In Table III. we have recorded the cxyj^en required to 
oxidise the organic matter, and the (juantiticK of free 
oxygen present in the whole of the sani] Ics ci ilcded. 

As was to be cxpe(Scd from the obsLTvalioni of many 
previous ) cars, ihc amount of organic caibon in the water, 
together w ith the degree of its colour, is appreciably in ex- 
cess 01' that present during the Summer and Autumn. 
There is not, htwever, any increase in the proportion of 
nitrate and chlorides, or any decrease in the pioipottion oi 
dissolved oxygen. 

We are at present engaged in preparing a Report, in 
which we shall cr.dtavour to place before you as a whole 
the results of the analyses made by us during the past year. 
Wabavathe honour to remain, Sir, 
Your obedient Servants, 

WlLLIAU Crookes, 
WlLt4AM OOLINC, 

C Ubthott TiBV. 
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THE COMPLEX INORGANIC 
ACIDS.* 



By WOLCOTT GI3BS, M.D., 

' inUamtdUnivaniljr. 



^■oiniO'lCoLvaaA'm. 
Tbs Implication of molyWk aiida to tba la p a r ation and 
Mtteatioo of phosphoric add haa rivaa aapedal interest 
to the photpho-nsolybdalaa. and they have accordiagly 
beca studied more or leaa completely by several cbaadsts. 
The most thorough investigations whidi we paeieaa are 
those of Debray.t Rammelsbcrg,t and Fiabeaeril but 
particular salts have been examined by others, aad these 
will be noticed under the appropriate special headings. 

Phospho-molybdates appear to be formed whenever 
phosphoric acid or a soluble phosphate is brought in solu- 
tion with a molybdate, the preseaca af a free acid not 
being essential. They are also fhmed when phosphates 
and molybdates are fused together, when motybdatcs in. 
soluble in water are dissolved in phosphoric acid, when 
audybdic odda la dipatad with aa alhaliae phoaphate, 



aad wfaaa iaadnble phosplutes and mdybdates are treated 
together with a dilate add. Aa a data they are better 
defiDcdand more easy to obtaia pure thao the phoapbo* 
tungst- which in many reaped* th^ doady resemble. 
When >*spho-roolybdatea 01 fixed alkaline baaea are 
heate jma at first give off water of cryatalliaation, aad 
by c jMtA beating may be obtdocd anhydram. Ia aooia 
cases, however, molybdic oxide ia volMiiistd evea from 
salts containing fixed alkaline baaea. I did not aucceed ia 
obtaining well defined pyro-phaapho-amlybdatie* or NfO* 

the residoeaor tha 
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phospho-tungstates, though of 1 
I :ii:tiun uf the add saltsmay be regarded as each. Whea 
a phospho-roolybdate is dissolved in ammoaia-water and 
a current of sulphydric acid gas is passed into the hot 
solution, sulpbo-molybdates are formed in larce quantity. 
This reaction distinguishes the phospho-molybdatea froai 
the phosphu-tungstates, which arc not decomposed nadcc 
the same circumstances. 

Analytical Methods.— Tht determination of the sun of 
the percentages ofmolybdic and phosphoric oxi.ics was usu. 
ally efrcAcd,as in the case of the phospho-tung-t.'>t;» by pre* 
cipitating the \.\\o otidcit together by mercurous nitrate, 
Willi .iddiiionof nK-rcuticox dc to neutralise the iree nitric 
acid. It is bt"!.! to prttipitate from a boiling solution, and 
to hod for a short time after adding mercuric oxide. This 
l:iNt :nii:-t Lilwa} '-. lie in suui'.l excess. On aCCOUnt of the 

voUaili;y t.f nuKvbJic ti roxide, it is not possible to deter- 
mine dittiftly the s'.im of the \veii;hts of the twM oxides by 
simple ignition, but tlic dilYicuUy may be readily overcome 
by ihe luUuwing process :— The filter with the mercurous 
salts is to be cautiously heated in a platinum crucible 
properly inclined to theverlical axis of the ilanic jiUi! the 
filter is completely carbonised. On tisen regulating the 
heat and the supply of air, the carbon may be readily 
burned off, leaving a mass of mercurous salts mixed with 
more ur less mercuric oxide, no weighablc amount of 
molybdic tei oxide being lost. An accurately weighed 
quantity of anhydrous iK.irmnl sodie tungslate in fine 
powder is then to be added, ar.J the contents of the cru- 
cible carefully mixed together with a stout platiinini wire 
previously weighed with the crucible itself. The u hole is 
to be heated at first by radiation from a small iron dish, 
and aitcrvvards directly, until a clear white fused m.iss is 
ob'..«iiiLil. A second ignition and second weiglung will 
determine whether every trace of mercury has been 
expelled. It :s almost needless to remark that all these 
operations must be conduced under a flue with a good 
draught. This process gives excellent results, andiaasadt 
less tedious than would perhaps be supposed. 

After the estimation of the phosphoric oxide, the molyb- 
dic tcroxide is best determined by difference from the sum 
of the weights of the two oxides found as above. No 
really good gener.1l method for the quantitative separation 
and estimation of molybdic oxide has yet been given, at 
least no one which is sufficiently accurate to serve as a 
check upon the method above described. The ammonium 
salts of^ this scries are most simply analysed by igniting 
them direaiy with sodic u .i estate, wh.en the loss of wdgbt 
corresponds to the sum of the water and ammonia. 

As in the case of the phospho-timgstates, the quantita- 
tive determination of the phosphotic oxide is a matter of 
conaiderable difiSculty. The tntthod of reparation by 
means of magnesia-mixture has been carefully studied by 
Dr. Gooch, to whose paper I have already referred.* Dr. 
Gooch found it necessary to precipitate the ammonio. 
magnede ^MMpbate a second time, a single precipitation 
giving an eifor aaiounting sometimes to 6 or 7 per cent of 
the phosphoric add present. After re-solution and preci- 
pitation by ammonia, the mean error amounted to only 
0 65 per cent, which makes an almost insensible corrcaion 
when the quantity of phosphoric oxide is small. In a few 
instances 1 have applied this correAion after a double pre- 
dpitatioo, but I prdier to enploy the ibUowing method, 
wbkh givaa aa ataaoat parCift aepafatioa Iron aMl]rBdk 

• MnwWaia af daMrlHM dadavi i|, S|. 
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:id by mcana of magncBia 
circumstaiieei,alen •on- 



teroxidc. The phosphoric oxide is first precipitated from 
a lit't folution as anuiionio-niagnosic phospfia'e. the super- 
nalant liquid alti r complete subsidence carefully decanted 
Upon an asbestos filter, the precipitate washed with 
inaf;nesia-n-.ixtuce and ammonia, then re-d;!.8olved in the 
least possible quantity <jf hot dilute ciilorhydric acid and 
re-prccipitatcd with aitimonia. After coniflctc subsidence 
and dccantaliun. the precipitate is boiled with successive 
pnninns of a solution cf atnniunic sulphi Je. A more or 
jess dark orange red solution of amnionic julpho tnolj'bdate 
is .il A .ivs ( btair.cd at first, but after two c r three repeti- 
tions of the process the amnionic sulphide added remains 
colourless on heatinj;, The an monio mat^nesian plub- 
phate is then filtcicd upon the asbc-tos hhcr already em- 
ployed. In place of this n'.ctho'i I have sometimes em- 
ployed the foUowins rrsodilication, which gives, 1 think, 
etiu.ill} ^;"-ud results. .\f;er the Hrst precipitation the 
phosphate is to be re-dibsoKed, and the hot solution pre- 
cipitated at once by ainiiionic sulphide in cxce-s. The 
precipitated phosphate is then to be boiled two or three 
times with ammonic sulphide as abovL-. Vv'halever in- 
accuracy is inherent in this method depends, in my judg- 
ment, upon the faifl that, tB Dr. Gooch has shown, the 
determination of phosphoric acid 
is, Lii.K i tlie most favourabl 
rate process than has been supposed. 

The deLtrinir-iation of ammonia and the alkalies was 
effected hy llie methods already described in the case of 
the photpho-tungstale--. W.i'.er must l>e estimated by 
ignition with sodic tungstate, as there is often volatilisation 
of molybdtc teroxide wlien a phospho-molybdate is ignited 
at a tenipciature sufiicient to expel its water. The ana- 
lyBCS require great care and no small amount of practice 
to ensure good resulti. As in the case of the pbospbo* 
tnngstatcB, the aliuiline Imms ate best determined by 
difference. 

Tvtnly-four Al»m Strut. — Phospho molybdic acid. 
The add m thia aeriea waa first obtained by Debf^y, who 
prepared H fay boiling amnionic phospho-motybdata with 
nitxo- muriatic acid, and allowing the solnUon to evaporate 
Bpontancottsly. I find that this is a good method of ob> 
tainiog the acid, but the fiillowing details should be 
obsemd. The bright yellow atnmonic phospho-molybdate 
■hottld be first dried, and thM heated with a large cioess 
of strmig aqua regia io a camerole over an iron ci^iide to 
■erve aa a radiator. In thia maimer die decomposition 
proceeds very regularly and without tiKcnnione. When 
It become* nec essa r y to add ftesb acid, the supernatant 
liquid shoaM be allowed to settle completely and then 
be Mated off careAilly. Fieeb acid may then be added, 
and the process, whicb is at best a slowone, eontineed. 
When the ammonium esU has disuneared, the liquid is 
to be evaporated natii the cicets oTiutric and cbbthydric 
acids has been expdled. On Standing; large bright 
yellow oAahedralciystals ars obtained fiem the very con- 
centrated solution. These may be le^fissolved and re- 
cnrstallised, but there is always some loss in the process 
or purification,^ because aoluticm ia water produces more or 



less decomposition of the add, with fijrmatioa of a pal 
greenish white ctysialline body. This substance paascs 
very readily through a filter, and the solution of the acid 
must be allowed to settle completely befbN the clear 
supernatant liquid is brought upon the filler. Debray ob 
tamed three diiBGnent hydrates of pli o sp l io-iao|ybdic acid, 
to which he gave respectively the ntmuiie— 

aolfo03.Pa05.3lIaO+aiaq, 

aoMoOj.P^Oj.sHjO-f 48aq, 
and 2oMoC)3.Pa05.3HaO-}-3Saq. 

Unfortunately he has not given either the methods or 
the complete results of his aaalyees. In the first hydiiate 
he found 13*30 per cent, in the ■econd 13*40 per cent, and 
in the tliird xg Go per cent of water. 

I obtained the acid only in trsnspsrent o^ahedral crys- 
tals which had a bright yellow colour. Of these crystdSb 
dned by pressure with wooUm peper 



0 9945 grm. lost by ignition with W04Nat 0'!^6S gtm* 
= 23 75 per cent water. 

1 45S8 grm. gsve 01W13 grm. PaOyUb'S'ts per cent 
P*Oj. 

The analjrds leads to the formula— 

24MoOs.Ps05.3HaO-|-59sq, 

which requires :— 



24M0O] 

p,qj.. 

CaHaO .. 



3456 
14a 

III6 



Ctlc. 

73 3« 

3 01 

a3-6« 
100*00 



73«3 

312 

»3 75 



The phosphoric oxide 
pitation and treatment 



47M 

was determined by double prcci- 
with aininonic sulphide. Tlie 
molybdic oxide was estimated by difference. The crys- 
tallised acid elfioresces so n adi'v that the precise deter- 
mination of the water is d tVuult. In a p iiuon of the 
crystals whicb had effioresced in a very marked degree— 

o'9S73 grni. lost oo ignitten with WO^Naj 0*1760 gm. 
» 17-82 per cent water. 

2-2472 grm*. gave o-ttfij grm. Pj07Mg,=3-3i percent 

The rr.tio of the molybdic to the phosphoric oxide is, in 
this analysis, also 24 : i ; and, if we compute the results 
of both analyses for au anhydrous compound of the two 
oxides, we lud— 

C«lc 

24M0OJ .. 3456 9606 fiSW 
P,Oj.. .. 14a 3*94 406 4"P3 



lOO'OO 



lOOOO 



loooo 



The analyses I. a\e, I think.no reasonable doubt as to 
the ratio of the two oxidi-s. I'hospho-molybdic acid there- 
fore corresponds in comp sition with phospho-lungstic 
acid, the ratio of the two oxides being 24 : i, as given by 
Finkcncr,* and not 20:1.35 stated by Debray. With 
respert, however, to the number of atnnis 1 I v. .lu r in the 
crystallised o£l«hcdrat hydrate. 1 may teiuarlc that, while 

the analyds agrees best with the formula givea,i— 

24MoO;.PjO,.3HiO-J-59aq, 
it is much more probable ih.tt the acid really contains an 
atom leea of water, and that iu fonnula, apart from the 
question of beddty, is — 

24 MoO,.Pi05.6n,0 ■\- 55aq, 
like 24\VOj PiOj.eHiO-hssaq, 

already described. This foinnila requires .:3 3s ; e: cii.t 
water, instead of 23-75 P'-''' tent, as found. Debray found 
33-40 per cent. As already stated, the crystals analvsid 
were dried by pressure with woollen paper after draining 
off a syrupy mother-liquor, and may therefore not have 
been perfciily free from extraneous water. Finally, the 
analyses of Pinkcnerled also to the formula with 6t atoms 
of water, and I shall adopt this as tlic definite constitution 
of the oflahcdral hydrate. I''inkcner"s work has not yi t 
been published in detail ; but, from the abstrad which he 
has given, it clearly appears that wc owe to him the esta- 
blishment of the true constitution of the only phospho- 
molybdic acid yet obtained. As already mentioned, there 
are two other hydrates of phospho-tongstic add having 
l ee p e Aiv ely the formul»— 

a4W03.Pa05.6HaO-J-47«q. 
and 24W03.P,03.6H20-f34aq. 

The two hydi.ites of plu splio molybdic acid deSCftbcl 
by Debray would correspond to the formuUc — • 

a4Mo03 P2O5 6H,0+a4aq, 
and- 24Mo03.PjOj.6H,0-f 43aq, 

if we suppose them, as is rootit probable, to belong to the 
a4^ataa eeriesi The first formula tcfniiee tyo^ per cent, 

• LH,tU. 
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the seeonJ ig-eC per cent water. Debray found I3'oq p;;r 
cent and 19-60 per cent Fiakener obtained ittll another 
hydrate, containing aboat 3a atoaia of water, baaie water 

included. 

Phospho mol) bJic aciJ di^Polves \ ery leaJily in water, 
forming a colourless liquui which has a strong acid rc- 
ad\ion. As already i-tatcd. the solution is alwavs accom- 
panied by a flight decum; osition, with formation of a very 
pa'c gricnish \«'hitc crystalline subslince. A precisely j 
similar decomposition is observed in the soUiUon of the 
corresponding; phos]-ho-tungstic acid. The crvstals lo-c 
all their water when slightly ignited. Accordin : to 
Finkcner, three atoms of water remain at 140' C. 11 e 
solution readily expels carbonic dioxide from the akkaiine 
catbon.itcs. The r|ucstioa of the baaici^ of ttie acid wiO 
be discussed farthv.'r 0:1. 

24 :3 Ammonic Phoxpko-nwiyhdale. — The cORttltatloO 
of the be.ui'.iful yellow sal: whi^h is formed when an excess 
of a mineral acid is added to a solution containing molyb- 
dic and phosphoric oxides and a salt of ammonium, has 
long been in dispute. The anal)»es of Svanberg and 
Struve,* Nutzinger.f- Sonnensclicin.J Lipowiiz,^ and 
8elig8ohn,;j gave results which differed very scnbibly from 
each other, accordiiq; to the method of antUysis employed. 
Debnqr gave the fbrarala— 

2oMoO..PjOj 3(NH4)iO-f-3aq, 

but without the details of his analysis. More recently the 
subjeA has been examined with j^zcu care by Finkener.H 
who has arrived at the conclusion t!;at, though the per- 
centages of water and ammonia may vary Within wide 
limits, the ratio of the molybdic and phosphoric oxides is 
always as 24 : t. 

With rcspcd to the preparation and properties of the 
ycHow ammonium tall, I have little to add tO what has 
been done by these chemists. I repeatedly prepaivd the 
■all for analysis, usually by mixing solutions of ammonic 
niolybdaie— 7 : 3 salt — and phosphate, adding nitric acid 
in excess to the solution, and boiling. When ihe mixed 
■olution is boiled for a short time, the precipitation of the 
yellow salt is complete after standing until the liquid be- 
comes Cold. In the publication of this result, which is 
important in analysis, I have been aoticipate,d by Alter 
berg** ; but I piopose in another paper to give the results 
of my work on the quantitative determination of phos- 
phoric acid, and will then give ample details. 

As regards the compoiitiOQ of the yelloW pbospho- 
nolybdates of ammonium, my leaulu do not a(tee with 
Iboa* of Finkener, as I think I bava evidance that, aa in 
the case of the pbospbo-tongstateSi tltere are series of 
phospho-molybdates in which the ratio of the molybdic 
to the phosphoric oxide ia an ae : i,aaax : i,and at 24: i. 
In ona pcaparation— 

1*1492 grm. lost on ignition with WQfNa* <ro8S7 fRB' 

NHj and HjOr'7-2o per cent. 
0*5905 grm. lost on ij;nition with W04Nac Ot^SS gnU. 

NH) and UaO-7-31 per cent. 
17158 grm. gave wiwej gnn. PiPrM^>3*8| per cent 

PfOs. 

w^lBaema. gava 09967 gnu. f^Uftmyjo par cant 

P2O5. 

S*"™' gave o'tyn grm. NH^CIaiS'ao per cent 

(i^H^)iO. 

In these analyses the first determination of the phos- 
phoric oxide was made by double ]irtci[ /..ilion only, with- 
out subsequent treatment with aniir.onic sulphitie; hut in 
tilt second this ruaf;er.t cnipluvi: J :r. the ujannur above 
described. The ratio of .MoOj to FjtJj is almost precisely 



• Journal fir Pnktuckt Clnmie,44, 191. 
f fharmiutHt. yitrltJaliTitukn/$t4,$^ 
t Joiir. /. Prakt Cktmie, 33. ytz. 

II Jour. /. PtmMU C k mit, tf, 470. 
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24 : 1, and the aaalyiea conaapond doaaly with the for* 

roula— 

a4Mo03.P«Os.3(NH4)iO+a4UoOs.P«Oa.8lNIl4)iO.H40 

+ifiaq, 

which reqnirea— 

Calc. M«ta. 

48M0OJ 6912 8905 8g-oo — — 

2lM)j .. 284 3-66 375 3-70 3S3 
5(NfQaO.. a6» 3'3S 339 339 

ijHtO.. ,. 306 3-94 3'^^ 3'8i 39s 

77G2 loooo loo-oo 

Acid salts of similar type occur frequently in the class 
of ^mapbe-molybdatee, aa in that of pboipho-tungstataa. 
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PROCEEDINGS OF SOCIETIES. 

PHILOSOPHICAL SOCIETY OF OLASOOW. 

Chemical Section. 

Dutmbtrs* iWs. 
Mt. RosB*T R. Tatlock, Preaident, ia the Chair. 

Dr. Walij^CB delivered his openinj; address, "Tkt 
DiiSOcialioH of Chemical Compounds," illustrating hia 
subjeA by numerous experiments : — 

There are in chemistry two great ar.d leading methods 
of research which have contributed equally to the advance- 
ment of our knowltdgtt of the relations of the various 
elements to one another. One of tnem is called analysis, 
or decomposition, or dissociation — although the last- 
named term expresses analysis in a Somewhat lestrified 
sen»c ; the other is denominated synthcis, or contbina- 
tion. It is to the first of these i::elhoJH of Liiquiry that I 
shall ask you to follow me in the remarks 1 shall address to 
> u, and chiefly in the more limited aanaa implied in the 
term dissociation 

The word analysis in chemistry signifies a separaticn or 
splitting-up of a body into its component parts, such 
separated parts differing from each other and from the 
original body from which they were taken. This defini- 
tion of analysis at once distinguishes chemistry from 
physics in the restriifted applicatioo of the word. If we 
take a piece of marble, we can examine it aitlicr physically 
or chemically. In this first case we may estimate the 
ezaA aiae of the atone, iia absolute weight in pomdl* 
grms., or grains, as the case mav be ; its weight as com- 
pared with that of an equal bulk of water, or specific 
gravity, as it ts usually termed ; its relations to light, heat, 
and elcAticity ; its comparative hardness, :.nd many other 

?|ualities. We may also, by mechanical means, break the 
ump in pieces and reduce it to powder ; but each minute 
fragment will still be a piece of matblCi unchanged in all 
its properties. But how different ia a chemical examina- 
tion I The application of an acid at once discloses the 
h& that the mineral contains a gas, and also a body 
which dissolves in the acid, foimiag a clear solution, from 
which it may afterwarda he ehiatned by appropriate 
meana. Thia ia aoalyaia or decomposition. The same 
mineral— which ia limply one of the many forma of lime* 
stone— if eapoacd to a fall red-heat in afdmace, isic|m> 
rated into ita conititacats ; lime remains behind, while 
carbonic anhydride— or, aa it ia commonly called, car* 
. bonic acid gas, escapee with the prodads of the comhua- 
tion of the coal, although it can readily, by appropriate 
maaaai be celleAcd and its propenica examined. This ia 
diaaodation, or the separation of a compoaod body into 
Ita eonatitnenta, tritbont the Ittcrventmn of any other 
cbemlcal agent. By varioos methoda ioa ie eatrsmaly 
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tinple, others highly complex — all substances, animal, 
vegetable, and mineral, within our reach, have been ana- 
lyted or decomf oied, or dissociated, until we have artived 
at a number of bodies which we call elements — about 65 
in ncmber — which we have never yet been able to tear 
asunder into any simpler foim of matter. Of these the 
greater number are metals, while a comparatively small 
proportion — about onc-fifih of the whole — are either 
gascoun or potacsa properties of an opposite charaficr to 
those ot the metale. Among the latter, I may mention 
sulphur, phosphorus, iiKline, bromine, and carbon. Tl^e 
diMinAton between the metalk and nun metallic elements 
Uoot, however, soprecire and abaolute as mii;ht at fir^t 
be supposed; phosphorus is closdjralfied to the nii:t.-il 
arsenic, the metal ctuomium forms compounds lilte those 
ol sulphur, and there are many other singular analogies. 
It was long accepted as an axiom in chemistry (hat the 
gaa hydrogen was a metal, or a^ed the part of one ; but 
It baa, wiUiin the last few jears, aAually been condensed 
bjT intense pressure and extieme cold into a liquid, and 
even into a solid metal. Of this, however, 1 shall speak 
further on. 

The forces br which bodies may b« dissociated are 
mfofls. bnt by br the most inpmtant is beat. In many 
CIMtCOnpouods appear 10 have their constituents cmped 
tondier so loosely that the most insi^jnificant application 
tif nice sufllices to break them up. Thus the compounds 
■anally called chloride and iodide of nitrogen (consisting 
of UBBoaia, the hydrogen of which is more or less com- 
pletely replaced by chlorine or iodine) explode with vio> 
fence on being touched with a feather, or by mere agita- 
tion of the air by which they are surrounded. The green 
bydrated oxide of copper holds its combined water so 
fiewly that, on heating to the boiling-point, even below 
water, it is separated, and the black anhydrous oxide is 
produced. A weak solution of the crj-ttalliced chloride o! 
cobalt, on being heated to boiling in a scaled tube one- 
tbfrd full, changes fiutn the hydrated to the anhydrous 
condition, the separation of the water of hydration being 
made apparent to tbeeye by the liquid changing from pink 
to blue. Many ammoniacal salts become dissociated to a 
cerUin extent on tlieir aolutions being heated. The 
oxides of mercury are readily decomposed at a low red- 
beat (600" to 700° F.}, and tbose of silver, gold, and pla- 
tinum all ^ive off tbieir oxygen, leaving the metals in a 
pure condition, on exposure to a moderate beat. In other 
cases the decomposition is only paitial, as when the black 
or binoxide of manganese iscon verted into the lower brown 
oxide, when chromic acid gives off half iu oiqpgea, and 
becomes the green oxide of cbromium, when iron pyrites 
gives off part of its sulphur ; and many other cases of a 
similar nature. 

Heat is only one of tbe many forms of ibrce by which 
compound bodies an alieaed, Lij^t baa a distiaA power 
«f deeonposing maav cbenieal conpoonds. Tb« salu of 
rilver are particularly sensitive to ligbt, and the art of 
pbotegriplqr dsfeods eatiiely upon the eflied of ligbt on 
dhravMltsaadotlicr oompoond Bodiee. Vegetable colours 
an alMfeadUy changed by ligbt, but by far the most im- 
MUlaBt finAlon plwed by tignt in decomposing compound 
iodiea is dindayed in tbe pbenoaena of plant lilie, in which 
nariinlffi aabydride, water, and ammooia an decomposed, 
aad Odr emneats w-arrai^d so aa to give rise to an 
infinite multitude of new combiaalioBf, wfile oxygen gas 
ll fieehr given off. 

BleAricity is a potent agent of dissociattoo, aod la fre* 
qaently osed by tbe chemist, aspcdally for tba lepacMion 
of metals from tbeir sohitloae. Ooa of tba most familiar 
Hlostratioiis of tbe aOlon of voltaic eleAricity upon cbe* 
mical compottods is tbe deoompotitiaa of water, in wbicb 
the two g.->see 9i wMdi it is eompoead— oigrpa aad 
hydrogen— paaa offfiom tba two deAiodesor tamiaaiaof 
Iba wires of the baHmj. A eoaveoieat iina of tbe 
airangement. as a leftun iltnstntien, is (bat in wbicb the 
gases, ss they stream off, are coUeded in graduated tubes. 
BO that the analysis is really quantitative* Although it is I 



wandering a little from our subject, it may be intctesting 
to consider for a mnment huw it is that the gases appear 
at tbe two poles, »hich may be m-my inches apart. If 
we take a molecule of water, conipoted of cnc atom of 
oxygen and two atoms of hydrogen, and suppose this 
molecule to occupy a position in close contaA with one of 
the poles, we can understand how one of the gases, say 
the oxygen, is evolved at that pole; but how duts the 
hydrogen travel to the other pole ? The answer to this is, 
that it does not travel at all, but unites with the oxygen of 
tbe nearest molecule of water in the dirci^tion of the 
current, which in turn gives up its hydrogen to the next 
molecule, and so on until the other pole is reached and the 
gas is disengaged. We have, as it were, a polarisation of 
the water, by virtue of which we may conceive that a series 
of molecules are distorted so as to have their oxygen 
pointing in one direction and their hydrogen in the other, 
the ultimate effeA being as I have stated. 

1 may make another digression, but only for a moment, 
to atk your attention to the terms atom and molectile. 
With regard to atoms, we know the rtUUim weight of 
these, and, in the case of gases, tbefar fdtUiv* dimen- 
sions, but of their aAual weient or aiae we are, and must 
ever remain, in ignorance. It ia true that in tbe case of 
certain elementary gases, mathematicians have made 
estimates of their probable sise (for example, it has bees 
calculated that the atom of hydrogen does not exceed one 
five-millionth of an iach ia -diameter) ; but even in sucli 
estimates as these we cannot tell whetber wa an dealing 
with ultimate atoms or moleculcr^ composed of an aggm> 
gation of atoms. It is certain that some gases, such as 
chlorine and iodine vapour, are composed of molecules or 
grouped atoms, since these can be dissociated by heat, 
the gases expandiog in volume when tbe dissociation takes 
place. Neither can we tell whether elements, in com* 
bining together, unite atom to atom or molecule to mole- 
cule. In water, one of the simplest of chemical compounds, 
since it contains only two elements, we have oxygen and 
hydrogen in the proportion of oaa atom of the formar to 
two atoms of tbe latter. But we cannot tell bow these 
atoms are grouped. We can represent it with an atom of 
oxygen in the centn, with one of bydrogcn on each side, 
or with one of oxygen above and a double atom of hydro* 
gen below ; but these are not at all likely to be correO, It 
IS almost absolutely certain that the molecule of water 
has a geometric or solid figure, which could not be OSada 
up of less than six atoms, and probably is much anon 
complex. A system of npresentations of compomd 
bodiee by diagrama, called grifkicUrmuUf, have fsr soma 
years been emploiyed hw soma or our leading chemists, 
and are aaid to oe useful in teaching tbe science. To my 
mind they form a stumbUnK-block rather tbaa an assist* 
ance to tbe student, who 1s constaotly confronted with 
representations of arrangemeats wbicb cannot by any 
pMsibiiity exist ia nature. 

Other examples of tbe dissociation of compounds by 
deArical agency might be mentioned. Hydrocniotie add 
is easily d«omposed, hydrogen gas being given off at 000 
pole and eUonne at the ether } but the cbJorine, beiBf 
soluble in the liquid hydroehlofie aetd to some extent, ia 
not immediately evolved in the gaseous State. Its jwe- 
sence may, however, be evidenced hf its bleaching aaion 
upon vegetable dyes— indigo, for examol?, bdog ^ OMe 
decotooritcd by the elearolyscd hydrocbloticaeH. laliha 
manner bydriodie acid ie decomposed by (he deOiical 
current— or, what amottots to tba sanM thing, a Bdatlon 
of potassium iodide addobttcd With hydnchlotie add. 
On passing the current, iodine is immediately set llree, and 
may be distinguishing by forming a blue compound with 
atarch, while nydrogen is disengaged at the opoosite pole. 

Id tin praAical aru the defoeitioD of metaJa baa now 
beconM an iBdnstiy of enormous dimensions. Tbe mean* 
faAnn of eleAro-p.'aie alone engages thousands of opera* 
lives In Birmingham, Sheffield, and other towns; and, 
among other branches of the ait, I may mention elcAro. 
gilding, and the deposition of copper, brass, and nickd-" 
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the Ust a computtmly new indattiy, which ii rapidly 
aisuming large proportions. In thete cases the battery 
has been replaced by the steam-cogtne, the mechanical 
force of which is converted into the eleAric current by the 
magneto- eledric machine, where permanent magnets are 
employed, or the dynamo machine, in which elcAro- 
magnets are used. 

The fa A of metals being constantly set free at one pole 
of a batter}', while what we call, for want of a better 
name, ncn-metallic elements, appeared at the other, led 
many years ago to tl;e introduAion of the term eleitro- 
positive elements for the metaU, including hydrogen, and 
eleflro-negative f.'i ii;e ui fuMtc ^;ioli[', inLluLiing chlorine, 
iodine, biomine, lluorinc, oxy^jtn, bulpl.ur, and so on. 
These tcims, however useful in ihLi r iimc, are scatCflyi if 
at all, Uhcd by chemists at the prcsi-nt il.iy. 

To return to the aAion of heat in its r.clion upon che- 
mical cnmpoijr.ds. I have now to carry yo.i a little further. 
\Vc hrivc fcL-n lha'. m.mv iompounds ai c re.idily decom- 
posed ; but there are others which rt-quite the highest 
temperature at our command for iheir decomposition. 
Until very recently water was supposed to be incapable of 
beinf^ s^pjtaied ir.to its elements by heat alone, liy an 
ingenious contiivance Sir William Grove succeeded in 
effe6ing the re-solution of this compound, and in this 
way In a flask water was made to boil, and in a tube 
wliiih received the steam a succession of cleflric sparks 
were pasfed from a Rhumknrff coil, and the steam further 
on Was ( ondcnBcd, while the p.iscs formed by the dissocia- 
tion of the watery vapour by the intense heat of the elec- 
tric fp.->ik w t rc carried forward by an aspirator or Sprenpcl 
pump ir.to an appropriate receiver. In this case the 
gases, once separated, were pu>l.cd on by the large volume 
of ileam, otherwise they would have rc-combincd. In 
many experiments in ihc laboratory we use the eleftiic 
spaik to explode mixtures of oxygen and hydro^^en, and it 
is, in fi&, the only means we can employ if we )l.l^e to 
measure the amount of condens.-»iion which follows the 
explosion. We can readily produce, in furnarc!<, degrees 
of temperature amply sufficient for the decomposition of 
water (aooa-: C, or 3032^ F.}, and there is not the slightest 
doubt that such dtcomposiiion is constantly taking place; 
but the gases are immediately re-combined. Kut tht re 
arc complications in this case — the carbon of the luel re- 
»<5l» upon a portion of the watery vapour, and carbonic 
oxide and carburetted hydrogen result, which, oti the tnp 
of the fuel, burn to carbonic acid and water-- tx ittly ilie 
same result follo'.vin;^ as if there had been no decuinposi- 
tion of the water. As the heat absorbed or rendered latent 
in the id of decomposition is cLiCtly equivalent to thai 
uhich resulla from the subsequent coinbustiun, it folluws 
that the introduction of steam into a furnace docs rnt in- 
crease the gross amount of hc.it due to the combustion of 
the feel, but it frequently has the useful effect of Carrying 
for-.vjrJ in the furn.iLi' the /one of higlwit tBBpCntlirtt 
and fo serves a u^e^ul putpofe. 

Perhaf^i the most importatit example of dissociation 
presented to us within a comparatively lecent period ia 
that of carVon^c acid gas, which was eflfcAed by Deville in 
liibS. This eminent chemist showed that at an extremely 
high temperature carbonic acid (COj) is dissociated into 
carbonic oxide (CO) and oxygen. Further than this, CO 
is decomposed, two atoms of it giving one atom of carbon 
and one atom of carbonic anhydride, the ultimate result 
being the re-solution of the original compound intocarbon 
and oxygen. A peculiar arrangement is required for the 
performance of this process— a ring of metal kept cold by 
n cnrrent of water being close tu the gases, heated to an 
intense degree by the eleAcic spark, and the carbon is 
deposited upon t.ie cold metal. I consider this a most 
important discovery, not merely as a scientific faA, but as 
•n explanation of phenomena which could not otherwise 
b« accounted for. In an ordinuy finaace, such as those 
employed in the Siemens- Martin process, aad otlicrt in 
which an intense heat is obtained, there ia evidentljr a 
lint tayood wblch M ionbct iacrcMB of temptnian can 



be obtained — for ibis reason, that carbon and oxygen 
refuse to combine at a very exalted temperature, the exad 
degree of which «c cannot exaAl/ defiant tat which has 
been estimated at alxmt 5000^ P. 

In the componnds of carbon and hydrogen we have a 
more familiar illustration of dissociation. If wc pass one 
of the gaseous hydrocarbons, containing a large proportion 
of carbon— such, for example, ascthene (CiH^), poj ularly 
known as olefiant gas, or the vapour of a liquid hydro- 
carbon such as benzene, or of a solid such as naphthalene 
through a glass tube heated to bright redness, a deposit of 
carbon takes place, and the gas or vapour that passes on 
contains a greater or less proportion of methane or marsh* 
gas (CII^). This is a well known U<€t in some manu- 
f.u'tunng processes. In gas makin.;, the retoris, especi- 
.iliy at the back, become coated, oitcr. to the extent of 
several inches in tliickness, with a sc lid Licposit of carbon, 
which results from the decomposition ot" the gaseous liquid 
find tolid hydrocarbons evolved from the coal by theafiion 
of heat. We m ly go farther than this, and say that the 
produdkion o( illuminating gas from ccal is itscl; an illus- 
tration of dissociation, for carbon is "eft behind, r.iixed 
with the mineral ni.ittcr of the coal, forming coke, while 
the hydrogen .md oxygen combine with a portion of the 
carbon, forming gaseous and liquid hydrocarbons and 
caibonic ox de, be!>idcs i^ome other compounds containing 
sulphur ari l iKtro^^cii. Again, if we distil coal-tar or 
crude paralliii uii e obtain in the retort or still a portion 
of solid carbc n and a distillate oi oils, containing less 
carbon than tlic original liquid. If wc bring paraffin oil 
drop by drop, or in a thin stream, into a gas-retort heated 
to bright redness, a thin and poor g.is is obtained, and 
much solid carbon is set free, hut at a low red-heat a rich 
gas is produced, with no carbonaceous deposit. But to 
pursue this subjeft further, mi.reh-gas, by exposure t j a 
still higher teniperature, either by the electric spark or in 
a porcelain tut:e [ l.iLeJ in a furnace, yields hydrogen and 
a richer hydtocjtiun, acetylene (CiH^), which in turn i« 
decomposed into carbon, hydrogen, and some marsh-gas, 
the ultimate result Icin^ that all hydrocarbons arc resolv- 
able by heat alone ioto carbon and hydrogen. 

I could dwell on this subjeift much furtticr, but it is un- 
necess.iiy. Let us now sec to what conclusion these ex- 
perimental results lead. It is simply this — that by the 
action of heat .-ill compound bodies arc resolvable into 
their elementary constituents, and that if we had a 
world, or pl.inci, or sun, the temperature of which was 
sufficienily high, wc should there have simply a colltCtioti 
of eleiiieiit.iry budief. Tliat is a cuncUision to which we 
ate forced by CN['erinunt and analogy. Some of us m.iy 
not be ;.b]c t 1 ic^li-e li.e existence of such conditions as I 
have stated as being necessary, but we must acknowledge 
that, if such conditions did exist, the result would .'oHow, 
just as we accede to the siaicment that if water is exposed 
to a aaiBdtDt^ low tamyecatura it will fnam. 

(Tobacaatiaaed.) 



CORRESPONDENCE. 



CAUSTIC POTASH. 

To the Editor of the Chtmual AVftr. 
Sir, — In the midst of a general depression of the alkali 
trade, there is a branch which has, I think* been somewhat 
overlooked by our usually enterpriaing roaaofaAurers. I 
mean the production of a "Commercial Caustic Potash '* 
anitable for soft soap makers. As is well known, the 
usual method of obtaining caustic potash lye is by causti- 
cising American potaitea (solution) at a high specific 
gravity, drawingolT the supernatant clear liquor fur s.iponi. 
fying the oil, and washing the residual lime several times, 
and oiing this for making np a Ik cah quaatity of 1^ inatead 
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of water. This process involves a large outlay of capital 
and occupies a very considerable space, and, moreover, 
it le a very unsicientific or " rule of-lhumb" process, giving 
a produii of very uncertain compomion. What is re- 
quired ts a caustic potash containing about 70 per cent 
lijdiate ui potash and reasonably free from soda taitii and 
cailonic acid. H *.uc!i an article could be produced at a 
tnorierate price, it wuuld be a i^icat boon to soap m;tkcrs, 
arid I am certain it would CLtiimand a large sale. As far 
t.h I can ascertain, there is cnly one wcrks in Lii^ldod 
producing caustic potash, and their produtft i-. certainly 
very pure, but the price is p itjpfirticnatcly hi^h ; lioubt- 
les!. it is very costly to manufacture this high strcngthed 
article. There may be olsiaclcs in conntci.tn vsirh the 
miir.ui.tc'ture of this article, but I have no doubt the skill 
and perseverance of oor dlClllitto would OvncooM ttMM 
difEcuU.es. — I am, &c., 

ILJ.T. 

St. H cleat, Jaoaax; 17, itSa. 



THE NEW ALKALOID^HOHO-QUININE. 

To tht Editor of the Chemical Setcs. 
SiK, — Mr. David Howard, by his letter in the Chemical 
NEW^•, vol. xlv., p. 21, seems to imply that the note by 
Mr. Barret and myself (vol. xlv., p.6| casts *>ome doubt on 
the existence of homo-quinine. 1 tc^ to point out, there- 
fore, that we did not give expression to any Kuch doubt. 
Mr. Howard is a high autliurity on such matters, and we 
had no desire to call in qucstiun his result*. We merely 
diieAcd attention to a compound that may be easily 
foimed in working cuprea barks, aad, from iu property of 
ciystaliising from ether, might b« Hutetakeo for lb* ttcv/ 
alkaloid. — 1 am, &c., 

C. H. Wood. 

kiildmay Cbambcn, Ba, Bitbop«saU E.C., 
Jaaaaqr 17, lata. 
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Ccmpttt Ktttdui Hebdvmadaitts d<i Hiantti, de I'Atcidimii 
dtt Scitnttt. No. 26, December s6t iSbi. 
Modoof AAion of Soluble Fertnenta.— A. Wurtz. 
>— The ailtbor's czpciiments show that the two soluble 
frrmeota, pepsine and papaine, whilst becoming fixed in 
the iniolable Mate npon cartain albumenoid bodies, nodiff 
theie latter, ao tbat they can becone hydrated at a ten- 
peratate of 40* by the adien of pore water, foraring true 
peptones. 

Contraaiona and Eapanaiona Produced by Eledtric 
Tensions in Hemihedral Crystals with Inclined Sur- 
faces.— J. and P. Curie.'— When the two extremities of the 
axis of a hemihedral crystal are charged with opposite 
eledtricities it undergoes along that axis, either contrac- 
tion or expansion, according to the dircAion la which the 
ClcAric tension has been applied. 

Influence of Heat and of the Prcpuriiar.s of Glyceiin 
on the Decomposition of Oxalic Acid. — M. Lorin. — 
The etherific,'>t:i:in cf formic .ind oxalic acldaio thia kind 
of experiments is n secondary accident. 

DcBOttposition of Certain Metallic Acetatea ill 
Ficaence of Water : ProduAion of Cryaialline 
Mineral Species.— J. Riban.— The acetates are not de- 
composed in the same manner as the formiates [Compttt 
Rendiii, xciii,, pp. 1023 and 1082), evolving carbonic acid 
and maTsb'gaa» bnt are resolved into acid aad metallic 
'tea traU cijritaliiNd, and aona pam fa> 



suiting from the ulterior aaion of the regenerated com- 
pounds, but no hydrocarbons. 

Essence of Angelica.— M. Nauden.— The chief con- 
stituent of this essence is an isomer of the oil of turpen- 
tine, CioHic. It is a colourless liquid, boiling at 1 73*. and 
having a smell of hopr. Its density at oi*>o 833. 

Method ofFoilQfiag Afaaoical Copper*— j.Garnier' 
—The author oparatea oq a basic heaitli of lime aad tar* 
according to the praceas of Riley aad Gilchrist, and at 
each operation bo vaet a taUe hearth of limc^oae miied 
with petoaide of maogane*e. Dating the fasion of the 
ingots tbw lalaa hearth ia heated and gives off carboole 
acid aad a oart of its otygan. These gases traverse the 
mass of half-meited copper. Wbea the baih is aaffidaotly 
liquid the lime aad the mangaoeae oxide ihos fanned rise 
thraogh the copper and dioaolva the atsenic add, wMcb 
passes into the slag. To expel the last tracet the copper 
ia allowed to become pasty in a cnrteat of air, and ia 
then re-melted with the additioo of baaie flnxea till 
entirely ptirificd. 



Sallffta d0 la SoeUti Ckimiqiu d* P«rU. 
Tome 36, Nos. 6 and 7. 

Russian Chemical Society.— Meeting of Feb. 5 17, 
18S1. — The President communicated ilie following re- 
searches conduded in the laboratory of the University of 
Moscow: — On diprcpyl-oxalic acid, by M. Kaialsky ; on 
the fumaric and tcrcphthalic acids, by M. Lapine ; on the 
p^cliolcum of the Caucasus, by MM. MarkownikofT and 
0>:lobline. 

M. I'etouholT communicated a paper on the reduction of 
carbonic anhydride by sulphur, 

M. Menschutkine explained a method of determining 
the chemical value of the components ui the aKohols. He 
also presented to the Society, on behalf of M. Tommaai, 
a dissocioiicope, — an instrument for Showing tha disaocia* 

tion of ammi niacal ^.ilts. 

M. Luvri tt .inr.Dunccd that he had not succeeded ill 
prepaiing caibon oxvchlcride by M. Patt-ino's method. 

11. Chichkoff called the attention of the Society to cer- 
tain regularities presented by the at-mic \vcif;ht5 of the 
elements. On occasion of ili.s ci niiriunication — 

M. Houtlerow annouiiceii th.it lie li.ui undertaken re- 
searches on this subject, u liu li he ( ! o| i sed to continue. 
He iciiiaikcd that on the one hand l^e reseaiches oi M. 
Sias have clearly established that the ninj< rity of the 
atomic wcif'hts could not be presented by whule numbers. 
On the oll.tr 1 and, the majority of the atomic weights 
dilTer from whole numbers so slightly that this fad can 
scarce i> be regarded as accidmtal. May it not be ad- 
mitted that under certain conditions the atomic weights 
may be ieall>' expressed by whole numbers with reference 
to H = i ? That is to say can we not adroit that the 
atomic weij;his present values capable under given con- 
ditions of varying within certain limits. Such a hypothe- 
sis would not be absolutely inadmissible, for the atomic 
quantity cf an element is in reality meiely the vehicle of 
a determinate quantity of chemical energy ; but the value 
of such a quantity must be determined not merely by the 
mass, but also by the velocity. This latter being change- 
able, the mass may likewise be modified, so long as Uie 
chemical value remains invariable. However this may 
be the absolute invariability of the atomic weights is an 
a priori hypothesis which has not yet been based upoo 
exad expeiimeats. M. Sias, when verifying the constancy 
of the compeaitioB ol ammonium chloride prepared by 
different processes, evidently entertained ideas of the 
same order. It is therefore not useless to check experi* 
mentally the invariability of the atomic weights, and oa 
this account the author has undertaken the determinatiOB 
of the weights of white phosphorus and red phosphoilM. 

M. Wagner communicated a geOttal method of pcepor- 
ing the secondary alcohols. 
M.B«lla«w aaaooaeed lhat he had ideated llw »• 
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periment of Mr. Carnelley by heatini; ice under a feeble 
pressure, but without succeeding in raising iti tempentare. 

Af. Louguinine made a communication OD UlB C WP to l- 
tion-beat of the Uttiuy glycoli piaacone. 



Mmtttur Stitniifiqut, QutsntvilU. 
November, 1881. 

Studies on the Alkaloids.— M. de Bechi. — Acontinua- 

tion i'liim the Oiftobcr number. 

Influence of Coal-Dust in Explosions in Co«l 
Mines.— Pror. Abel.— A irandatiM from the Bnglilh. 

Exbibition of 1S78.— C. Lcttb.--Tbe kntbor dcteribet 
the artificial produaiMi of saoOilat, of Mlicylic acid, tbe 
pradoAioa of irinMtMaaiiM and methyl chloride fram 
tbe dicf a of tbe diMmatlon of beetroot treacle, and the 
■Mmraaore of the alkaloids. 

The AAion of Pilocarpine upon the Colour of the 
Human Hair.— Dr. Firncss.— rilucarj.inc, the .ilkaloid 
of jabcraodi [Pitocr.ri- iij /■cnniTti/cii:is), used in medicine 
as a sudorific, h-is bt-cn found when admini&tcrcd by hypo- 
dermic inje^ton to alter the colour of the hair from a 
light Uooda to aa almoat pare black. 



Le$ M<mdt$, Rtvut Hthdomaiair$ lUt SeUtwts. 
No. 14, 1881. 

Tbe Ahb€ Moigno complaini, io ao able article, of the 
treatment which M. Tommaal hai recently experienced io 
the aoppreealon of bit reeearchea on tbe deconpoaitioa 
water and their iabscqueot appropiiatiott. 
BkArie Macbinea.— H. Valette.— A continuatioa 
I No. ti, containing several illustralioni. 



ymtamiiSkr Prattisdit Chtmit, 
Noe. 19 and ao, 1881. 

Opiaaic Acid.— O. Prina.— By the aaion of nitnnt 
acid npon opianic acid it yieldi a small quantity of nitro* 
bemijnnic a^id. Dilate nitric acid gndnally converts 
opianic acid into hemipinic acid. Hoootodrated nitric 
acid gives line to nitro>pianic actdtCtcH^NOy, oitfO'hemi- 
pinic add, and aa iaselvble aananwd uo^. iho te- 
daAkw of aitro^iiaBie add «ritli ataaaoM CMMido, be 
obtained aso-plamc add. Oa tfeatoient with potaaahim 
chlorate and hydroeklorie add tbcse b fomed mono- 
cbloro-ptenic add. Bromlaa liheiriM ylaUa with opiaaic 
acid a tofaeliUition-pradaA. The aothor likewise ex- 
amioea the mctbyl-noro-pianic acid of Matthirsien and 
Foster, foraied by tbe prolonged treatment of opianic acid 
at looK Ho MM examinee tbe aAba of phosphorus 
pentacbloride npon tbe hemipinic and the opianic acids, 
and the reduAion of opianic acid chloride. 

My Part in the Development of Theoretical Che- 
mistry (I'ouiih and I'.ulL n. iCuIIc. A :.n.;anJ 
teveie, but txcetdin^ly ib'c, critj[i:(: cm lv_kj!c and h;s 
school. 

Tnchlor quinonimidc and its Trannformations. — R. 
Schmitt anil M. Amlrescn. — The authors describe tii- 
chlor-para-aniido-phcnol, trichlor-quinon-chlorimidc and 
its behaviour with aromatic primary amines, with di- 
methyl-aniiine ; the behaviour of tr:chlor-quinon-din)ethyl- 
anilir.en-imide with reducing ager.t?, tiichkir-dimethylen* 
amido-pbenol, and trichtor-dimethylen-amido-phenol-sul- 
pbookacid. 

Apparatus for Receiving and MeaatuloKOai«s,and 
•mccially for the DireA Determination of Nitrogen. 
«-R. Scbmitu— The conatnAioo of tbe apparatoa canoot 
be madaintdligiblewithoat the accompanying IHastration. 

TraoalbnnatiOD of Morphin: into Codeine and 
AoalogOttB Compounda.— £. Crimaux.— From C<m^Ut 
Jlsadat, ga, p. 1140, lad 93, p. 0/. 



Zlitltim/t^ur Analytischt Clutd*, 



XX., Part 3. 

Remarlca on the Analyais of Water.- A. Wagner.— 
The author considers the process of Fraaklaod aad Arm* 
strong quite excluded in case of the water of tOWn-WcUa 
and of streams which have received sewafO or oianvbc* 
turing refuse. The methods depending on the tedaftioB 
of silver nitrate or potassium permanganate are cqoallj 
to be ri-jcded. For the qualitative deiedioo of aitraileB 
in well-waten* the anther toeommeads the brncine pra> 
cess, condaAed as Mlowa : He poura i c.c. of the water 
in question into a small porcelain capsule boMiag abott 
10 C.C. ; be then adda a granule of bmeiao, aad, by means 
of a platinum spoon holding this quaatlty, ) cc. of coa> 
ccatratcd aulphuric acid. With small traces of aitralss 
there appears immcAatdy, where tbe bmeiiia lies, a 
transitory red reflvOtoo. In this msnaer 1 part of a 
nitrate may be deteAed in 500,000 parts of water. Tbe 
diphenylamine reaftion is equally aenrithre. It is applied 
in the same manner as the brttdne test, but a oonUo 
quantity of sulphuric acid la used. If tha mtrata is 
present in large pnmortions, an intense blue colour im- 
mediately appears; u the quantity is small, the bineneaa 
is seen after a little time, and passes into a yellow. Thia 
reaAioD la oven lees interfered with by the presence of 
organic matter than that with bndna. At regards the 
quantitative deienalnatioa of altrates, the author rcjeAs 
the process of SchUfsios, except In waters ikh la nitratos 
and organic flMtler. He coadcmns the laethode bated 
on the oxidarion of indigo. Where tIaM is ao oUcdk ho 
proposes tbo tollowing method : Pour Into a flask fitted 
wiin a stopper a knows volume of diitilled water. If tha 
water under examination — and which has beea found to 
give a perceptible reaA:on with brucine— la added from a 
Durettr, constantly agitating, a point is reached at which 
a c.c. of the mixture, if taksn out and tested* gives a per* 
ceptible redness. In this ease i litre of the mixture of 
known quantities of distilled water and of spring-water 
must contain between a and 1*66 milligrms. of nitrate and 
of coume equivalent proportions of nitric acid. 

Limits of Sensitiveness of some Keaifkioiis for 
Iron and Copper.— .\. Waj^ner.— l"or iron, tlie .i;i;h ir 
finds the limit of visible readlion with potassium ferio- 
cyanide t part in 500 000; with potassium sulphucyanide, 
I part in t, 600. 000; and with tannic acid, i pait in 330,000, 
the limit in ihif. latter tase being indistinct. For copper, 
witii iei I Li. y.iriidc, tlie limit is i part in 2o«,ooo of water; 
with .iinu.on.a. 1 pait in 23,000; and with po'assi'im 
xanlh.i|;t iiatc, i pa:t 111 goo, noo of water. l-\»r .'^llv^;r, \\ -ih 
potasMur.i \aiitho,;enatc the lull it i-.* I in 40,000 o^' w.;icr. 
For miiturcs oi icriic and cupric saii«, witli pi-iassiuin 
feirocyanidc the blue tcaction was faintly j cf'^eptibia in a 
mixture of jt vols, tupnc and i vol. icriic soliitiuii, each 
containing 1 pau n-.clai in lO' i,oi o w.^ter. With ammuiiia 
the blue reaCiiun was {\tt\. perceptible in a inixluie of 
I vol. cupiic and ) vol. ferric solutiuns, e.tcli containing 
I part metal in 10,000 w.iter. If the iron is in larger pro- 
;icrt,on there appears merely .1 yelluw culouration. On 
ihehe limits of rcJCliun the author founds an approximate 
method for tl;c detenu n .t^un of iron and copper, the 
procedure being in principle the same as that above 
described for tbe dctstminatioa of aittaue. 

Tbe Determination of Potaaaiaio to Potasaiom 
Sulpbate.->Dr. West.— The aotbor temarks that the 
ordinary matbed of removing tbe aolpborie add to a 
of barium cbferide and converting the excess of toe I 
into barium carbonate by evapontion and imition with 
oxalic acid, is open to a double okjedion. Barium sul- 
phate retains much p< I I i un chkmde, even in an acid 
solution, and during liic iKmiioo a further quantity of 
barium chloride as ml fay voikatiiisation. At Siash urt the 
Ibllowiog method la in use: so nma. of the %*\x m quet* 
tion are placed in a soo flaw, with 350 to 400 c.c. of 
water aad as c.c of bydraehloric acid at 23 per cent, and 
sdatioa o( barium dusride (aloratt saturated, aad con* 
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taining 50 c.c. aqueous hydrochloric ncid [er litre) is 
gradually added, boiling up each time, nil the tulphuric 
acid is ezaAly thrown down, a point catily reached with 
pra6ice. A very small excess of sulphuric acid has no 
ttkCt upon the result, whilst sn excess of barium chloride 
ioereates the result. Or the sulphuric acid in the salt 
tun be determined volumetrically in a separate portion 
with barium chloride and potassium cbromate, and the 
quantity of barium chloride thus found is added to the 
potassium salt in an acid lolutioo. In evaporating, care 
nnat be taken that the free hydrochloric acid is entirely 
expelled, which is not easy in presence of much magnesia, 
otherwise an error may arise of 0*5 per cent. The correc- 
tion for the potassium chloride retained by the barium 
wJ p lie C e it as follows : In id grms. potntttlim sulphate 
tbOM nin 4*50 ialplHiric anhydride •= X3'79grm8. barium 
nilphate, wfiicb occupjr tbe space of 3 cc. Each c.c. of 
tlw picdpilaln contiuw n* nacb potaMiiun aa 6c.c. of the 
■ohitioB. 

TnatiBf Petroletiin.— C. Engler and R. Haass.— The 
thnn phyakal properties, tefraAion, specific gravity, and 
boiliBg-pMBt, aflord neitiicr eiogly nor taken tofcthcr aa 
indication of the safety of a tainple of petratetm. 

The Detei5\ion of Magenta, Orchil, and Cudbear in 
Wines. — Dr. B. Haas. — According to Romi 100 c.c. of 
winc aic mixed with an excess of b.iMc lead acetate, 
heated, and filtered. To the filtrate a little more ba.sic 
lead aLciatc is added in order to .itcei tiiiii il the precipi- 
tation was corr;pletc, and the filtrate is tl'.en ^hai^en up 
with am} lie .il>.ohol. Ti.e two colours, orchil and 
magenta, are then di>iingui6cd aa follows: The red 
Stratum of amylic alcohol is carefully poured into a dry 
test-tube and mixed with water. It is decolouriccd if the 
red colour was due to ma^'tn.a, but not if it is owing to 
orchil or cudbear. The baryta mt ihod of Pasteur. lialard, 
and Wuriz, and the magnet a !<.st, a:c ustlcfs li it is re- 
quired to distinguish mageoia from orchil and cudbear. 

Detennlnation ot Pbocplioile Add In the A«hM of 

Qfnin.— E. t. ita«ner.i— In order to avoid the oonvenien 
of the phosphoric add Into pyio-pbospboiie add dnring 
carbooiMtiont tbe MtlMr adde bntyuhwater and drica. 
when carboniiatloa takei place tepidly at a moderate 

temperature. 

An Improvement in Reading off Hydrometric 
Degrees, e&pccially lor Determining the Specific 
Gravity of the Fatly Matter of Butter.— A. Mayer. — 
This paper requires tlic accurrpanying illustration. 

The Reactions and tbe Detection of Glycerin. — E. 
Donath and J. Mayrhofer.— To detefi glycerin in the 
possible presence of sugar, the liquid in question is mixed 
with powdered slaked lime and an equal bulk of fine 
quartz ssnd, and evaporated to a paste on the water-bath. 
When cold the residue forms a hard mass, which is pnU 
VCtiied and extraAed with 80 to 100 c c. of a mixture of 
CfVd volumes of absolute alcohol and ether in a small 
etoppered flask. On allowing the extra^ to evapcratc, the 
glycerin is obtained free from sugar. If two dri ps of it 
are put in a dry test-tulw with two drops of phenol (pre- 
viously liquefied), and the same quantity of sulphuric 
acidt and heated very cautiously over the flame, but so as 
to teach lao*, the formation of a solid brownish yellow 
mass is perceived. When cold a little water is added, and 
a few drops of ammonia, when the brownish yellow Solid 
discotves with a splendid carmine red colour. 



Rccog^nition of the Ptomaines. — Brouardel and 
Boutmy assert that the ptomaines quickly reduce potas- 
sium fcrricyaoide, which the vegetable bitea are un ibie to 
cSeO. P. Spica shows experimentally that this distinAion 
does not hold good, and that tbe ferricyanide is lednced 
also by the vegetable butt.—GasMtUa Ckimica. 

NOTES A MD QUERIES. 

*** Our Notes and Queries columa v*t opened for tbe parpMs «( 

giving and ot)l»iniog iDformition likely to be of uic to our rcMcrs 
Keoerally. We canriL t ucderltke to let thi> column be th* mcstts 
of traasnitliog mereiy ptx'ate iii(Lifm«iioB,or inch trade notices 
as skoBld legtiuaatsly cobs in \hc acvcruBiog columot. 
OljrCMln^Woeld snylnad reader give a good coafirmatorjr 

» M. tmm .laa^a I hSM lOOkcd 18 VWiOHS bOOSS bSt MVS 

D| with •oe.^W. Sat. 
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MoMaaT, sgiAi-teodeB lesthadaei ft> 

— M««cal.«.9e. 
TveSMy,e4lk^lDStiltite of Civil Beginerrs, R. 

Ro)al iDitilnlion, 3. "The Mccha 
Sen»c.," Prof. J.G. M'Keodrick. 
- — - Royal Medical and Chinirgical, S.30. 

WsDKSSOAV, sjth.— Sotiety of Arts. «. " The Caoaea and Remedie* 
of Bad Tiade," by Waller R. Hrowne, M.A. 
■ Gcoloeical, 8. 

— KiDg't College Science Society. 8. " The Aaioo 

of Light upon Certain Subitancea. and ita Ap- 
plicaiioo to PfaMograpby," by J. M. Thomaoa 
F.K.S.E., F.C.S. (adaiissipa jtrivate card.| 

TBU«SDAir,a6lh.-Royal,4 30- „_ 

Kuyal Ic^tltutio^. 3. "COfillb'* Hr. II.M.II«Se> 



Iry. 

Phiioaopbical Club, &», 
Sociciy of Artt, B. ■'Mcnt 



Iteataichea into the 
Tbcery of the Livia( CoBlSgiam, and their Ap* 
plication 10 ihe P^e^aoliM^ CwrlMS DfaeasM 



in Animala," by T. L. W.' 
London Inttilution, 7. 

FWaMTi STfh^Soyal Inatiimion, 8. " The Unseao 
oi Alexardria," by Mr. R. S. (Me, 9. 
Qoekeit HieteacapiealChibil. 

BaivaoaraaMIt— Royal InalilatleB, 3. "LedwlBTSn BctdwTCii,"bf 

Prof. Paucr. 

rbyaital.j. "On liic Muii Dtcsii>' cf Metala.' 

by Prof; W. Chandler Kol>eruand T. Wiigblton. 
" On Apraratua lor C m UMkUiatBt^dmOf," bv 
C. Vernon Boys. " On a MewnaAsiC Msttrr 
bf C. Vernon Boys. 



TO CHBMICU. MAKU fACCTMKB ftc. 
DARWBM CORPORATION OAS WORKS. 

The Gas Committee €^ the ahove Corporatioa 
■re prenared to receive TENDERS for the Surplin Tar awl 
Aramoniacal Liquor piotlucrd at the-e Works for one, three, or five 
yeara, from March nent C 1 aJi cmLcrncd, about 9000 tona annual^. 

Farther particulais and I-'oiina of Tender may be fe«4 on sppUcsiiaB 
te the e^HS%Md. 

i,ca4M«ed -ttmlM for Tar or Ammonia Llfisr^le 



U^SW te jg. CyMBSji^jB^^ Teen Clcik, Danvcn, on or 



THOS. DUXBURV. 
Usesgcr Gas Woe be. 



MISCELUNEOUS. 



Ar.imal Chemistry in the Daily PrcBs.- -An evening 
paper informs the public tl.it "we need even piIsccous 
particles to form our bones." Considering th.it tlie 
found in recent bones is about o'oi per cent of tbe total 
fliinml aatter, ibe *' need" deaa aot 



ROYAL POLYTECHNIC, open lor four 
weeks only.— The Inaiilution having been lold, it will positively 
and finally cinie on the 2iat nf Jsnuary. Until then, a mral Taricfl 
and attfiiaivc rrorramme will be pietcnteii daily, including new 
Musical. Optical, Magical, and Popufar Scientific Entertaiomeots, as 
ne'l aa a rrrAdN/' o( very many ol tboae that have delighted its f ** 



cncca during the laat 20 yeara. The loilitutioB renaina opes 

12 till lo.wilh a coniinuoai scries ot Enteruinment*, and urilboal 



from 

Iboal 

any extra chargci. Distributions cf Gifts from Ihe Ciiristnaa Tree 
to every Isvcnu* visitor, en Wcdoeaday aftamooaa. Admitaiioa la.: 
eMdiH Mdtr Ise, Mn-Masafsr, Mr. JsaMS NeiNll. 



Chemical Balance for S.-ile. — One of Oertling's 
IJ guinea; acarcely ever been used, and as good aa new.— No 
rNSSMUe flto ietsssd. .M^rsssb W. JifCaaiiwai, Maws Ofltos. 
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UAMOMETRIC OBSERVATIONS IN 
THE LLECTiUC ARC* 

By ProleMor U&WAR. F.R.S. 



eatitled 



I Bl«aiie Arc."t towlhcr widi IM 1 
etecmtioM otadceoDjointly witbFnCMMr UvaiogoB the 
mOniB of th« aie discbarge bctmen caclK» daAradee in 
dUhmit iktet, ted im to aacertaia if the iaterior of the 
nicau earclope of the oediiuMj aic elwifiBd any peca- 
uaiitiei of preuure. Prenofo might he caued hy the 
motion of the gu partidee, the tfaatit of matanai fioa 

Sole to pole, cledricaiAio^er iodheaiy by cheaiedcooi* 
loatioBa takiagplaea ta ttoaMt A< any efleddielett* 
above caoaes moat aeoteaafihr be very amall, e delicate 
naaaometer capable of neasonag easily the oaeJinadfedUi 
of a nillimetio of water pw ei ai e bad to he eapJegred. 
The reoorda of each an inatntnent in the praaent acriea of 
experimenta, are complicated by the indiredl aAion of the 
hot omenta of air passing the poles, and the irregularities 
in the ((Mdinoaa of the act which undoubtedly cause 
marked variatione of pfoaaafe ; yet by multiplying and 
varying the conditioaa of the eneriaieatit it ia poeaiUe 
to eliminate tbeae aecoadaiy efnAa ead aecore reliable 
reetHta. The apparatus consists of two hollow carhons, 
Uhe what I have fimnerly employed ia the aepatation uf 
^aaogea Crom the arc.l Thnr natt be 6ee from all 
poroaity belbie thor can be uaed ia the ci^eitnenu to he 
detailed, and the drilled hole ahoold aot he less than three 
minima, in diameter. Ia order to All ap minute apertures 
in the carhona, and leadtr them aon>ponMM, taay are 
placed ia a porcelain tnhe aad heated to a white heat in a 
carrent of coal-gaa saturated with wvonr of henide. 
Thia treatment causca the depoaitloa of a Iqper of dense 
metallic carbon over the Barfacecf the taheat which renders 
them capable of witintanding a coaaidetahleiaienor pres- 
eare o( air or othor gas without mdlttMeg leakage. The 
hollaw polea are oonneaed by maaae of tubing with two 
maaometeie. The tahae Icadiag ftom the hollow poles 
have beea made of metal or thichmdia-rabher, and to pre- 
vent heating of the tubes and manometer by radiation 
from the arc, they have been carefnlly guarded by hollow 
tin screens through which a carreat of water flowed con. 
tinuously. The lengths of the tabe between the mana> 
meters and poles have beeea«aiied*aBd ia feme eaaea the 
tube made into a spiral fonn hae bees immereed In water 
so as to guard against aoeqaal heatiafr in the experi- 
ments water, ether, and aleohal have Been oaed ia the 
manometers, but the laigeal number of the expeti* 
meets have been made with ether. Tbie fluid ia 
most convenient from ita mohtUty» aad the only pre- 
cautions to he taken are to use plaia cork sioprers 
instead o( india^mbber, aad to have a cooaiderahle 
length of tube betweea the aMaeawmre ead the are. 
By careful levelling aad the eae of ether ee the fluid i 
millim. of motion of the fluid in the borixontal tehe may 
be made to correapond to abont the asoth of a miUim. of 
water pressure. In the present investigation, as the 
absolute value of the pressure is not so important as the 
general variation. 1 have not thought it adviaaUe to give 
other than relative records taken with the same iostru> 
ment at different times ; it is quite possible, however, to 
get abaolato vahiee of veiy amatt peeaaarea by meeaa of 



this taatmmeot, and I have laliafied myeeirof ita aceaiaqr 
by raeisuring a aeriea of p ie mu rea of eeap baUles of 
dtfierent aises, which confinB the pnvioaa eSieivatiaaiof 
Platcaa that the iateraal pramnre vaiiee iavetaely aa the 
diameter of the bobble. 

When t1:e are peaeee betweea two pointed cadwa polea 
It amamea two very diSsiaat lDraia» la ooe eaae the 
eav^we of the lateaaely heated gaaeooa materlala ia well 
deflaei, almoet apherical in appearance, surrounding the 
v^le of the end of the positive pole, but touching the 
aagatlv e only at a single point withoat abowing that close 
edneeion 10 the pole which ia eo dtaraAeriMic of the layer 
of gae at the positive. At other tiaMO tiie are ia very aa. 
steady, aoiav with apparent bfaMta of greea flame>looking 
eiedioBa, which generally atiw from tite potitive pole. 
Theaeblaate are iavatiahly eaeoclated with a great increaae 
of iateaaity in the hydioeafhoB aad cyanogen spednun. 
While the are le in this unstaUe coaid i tie a maao> 
Bietrie ohemvatloaa are impossible, aa the anan area of 
the cerboa taba ie cenily completely covered by the arc, 
eo that the m aa camter i oftea reoord neither positive nor 
dmiag dm diacba^ga. The efieft of 
the hot polea oa the regiatratiea ef dm manometers is to 
produce a amall negative preiaam whea the arc has 
•topped, dae to the passage of coneata of hot air. Many 
cxperinieate were made to ascertaia if a local heating of 
the catboa tabe ceuaed any permanent pressure. This 
was carefully teMed by taUag the arc .it right angles to a 
carbon tube plaeed bt a Uoclc of magnesia so as to raiae 
the middlaof the tube to fbe hi^eat peaeible temperature. 
Uader tbtee coodttioea the manometer cooneaed with 
dm bellow carboa remained perfeaiy steady ; whether the 
tube waa made the positive w aegative pole of the battery. 
This eimetiaMat also showed that repuUion of the ii\claeed 
gas in tne tobee through an eledrie charge, bad no elTed 
on the manometer. Oariag the nudntenance of the 
sttady arc, the manoaie t ereean e ded with the positive pole 
cxhibita a /lead iitrrMW 0/ pnmam, corresponding to a 
motioa of the fluid ia the bwiramal tabe of the maao. 
meten employed, of from 50 to 150 millims., which ia 
eqoivaleat to nrom i to a millima. of vertical water piea- 
sura in diflimat' experimeata aad uader varied condittooa. 
The maaometer ooaaefted with a negative pole showa 
ao hicnaae of pieeaate, bot rather oa the average a 
diminotion. 

When the arc begins to earit a hlieiag xvand, the pres- 
sure on the positive pole iaataatly dbmldies, and when 
blasts are ejc(ficd from the positive la the diredion of the 
negative, tlie negative flMMMietcr which had stood at zero 
before showed a marited increaae of rre««ure. If a com 



• AbttraA of a p«per read btfofc the Hsfal S sc l st y, Jsaaaiy t|th, 

i Free. Ro). So*^ iSSo, pagt ^. 
t Aw.*ah«sentilnkPa«siC^ 



mutator is placed ia a eircait, so aa to quickly reverse the 
direAioa of the original cotreatt the are ia aot hrokea« but 
the neaomctera immed ia t el y record a reverse ei^oo. Ia 
order to eqai^ the teaiperatamof thepolea to aone ex- 
tent, the are waa tekaa la the middle of a block of 
magne»ia, but the tame reealta wen obeerved; the prea- 
sure is generally smaller ie the hot crucible than it ia in air. 
When the crucible gate highly beated aad filled with 
metallic vapours, the are wilTpaaa a ateaceof mora than 
an inch, and in tUa condition the ahotter the arc 
the greater the pramare. It waa found adviaaUe in these 
experimeM to aaa a aagativa pole which had a abarp 
conical terminatioe, otherwise the term ef the are hi the 
block of magnesia waa waa very imgular, euriag to the 
high conduaivity of the hot walla Of the cnwftie. When 
the poles are brought into coataA in the magoaeia 
crucible, the pressnm at the positive iaataatly Calls. 

WiMthcr air, carboaic oaido, or aitrogea filrad the maao. 
nmer aad carboa tiAei the remlte were iavariably the 
same. The drief experiments have all faett made with 
the Samaaa macUac, but a 70 cell Orove'e battery pro. 
dneed the aame reaalts. The uae of the horiaoatal arc ia 
a matter of coaveaience, as in thia coadhioa the maoo- 
meten are leaet aSiAad by air currents, but the same 
general aAlOB amy beobtetved by the use of vertical polea. 
\ thbi carboa qpalala plaeed ia fnmt el the ead of iha 
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poiMvtpole at once lowered the positive pressure of the 
nanometer. This expeiimentdocs not prove much, as the 
carbon diaphrafpn i.iuses a noisy and unsteady arc until 

a minute hole is ricrccd by tlie current. It is probable 
the diminii'.ior. i f j . ■^f^tc i;..i>' be I'.ue to the instability 
of the arc. In il.c '.m.t \;:.y il c .iciiun of ihe magnet on 
the arc causes an infelru t n-tluiticii of the positive 
pressure by wilhdr.iwin},' the .-jr.: ftutn completely coverin;; 
the en'J lif tl.e c. il- n tul.'.-, so tl;:it a.li. n mast 

be rcKatiled as an milirtci < r.c. A small tarbLn iuI'l- cun- 
ntftcd with a ni.'ilionictcr \\ a.^ ^rl^erled into tl;c arc, 
passini; between t'.vo sclid ciibi n-, so as to take a tciftion 
at rii;!it angle* to the p.is-a^c ul the current. In tins 
coni-.tt'an the arc is a] t U> be nret,iiL-ir in shape, :irn! to pa^s 
rather betwttn three poles than two, but the .^vi-ra^c re- 
cords point to an ir>crr;i>>e of pressure in this posiiiori aKo. 
VVhrn the nciiativc t.ni 'in I i.k .Lbout I millim. in 
diann tt r, .inJ the yo.tn sii up ;inil the tube short, so as to 
dimtii .>[)y air iniitsoi^ the negative pole nMiometcr 
teems ,"<Ui) to give a positive pre^sufe. 

It appears from the above cxpt i inutits that the interior 
of the gaseous envelope of the clcctiic <iic alwajs shows a 
fixed pcrni^anent pressure, amounting; to nbout a milli- 
netie of waltr . bovc that of the ■ turoumlinf; .ntmosphcre. 
This looks as if the well-defined boiind.iry of the heated 
gases aded as if it had a smM surface tension. This 
pressure may be due to vaiir'.js causes ; motion of the gas 
particles under tl'.e conditions; transit of material from 
pole to pole ; or a succession of disruptive discliarges , and 
a more elaborate iovettigation will have to be made before 
tbe origin of tb* eiccM of tnman is dwly defined . 



ON A METHOD FOR 
ESTIMATION OF ORGANIC NITROGEN 
LIQUinS AND SOLIDS. 

Br WILUAM BBTTBU 
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Preuhinary Notice; 
Thb difificulty atsd expense of Dr. Frankbnd's process for 
organic nitrogen determination led me to devise a method 
less expensive than the soda lime process, and unfailing 
in accuracy, easily worked, and estimating either large or 
small quantities of nitrogen as ammonia by titration or 
Ncfslerisinf;. I found that by removing nitrates by the 
ctippcr a-inc couple, I could easily csttiiiate the total 
organic nilrot;cn in solution by cvapotation of water (after 
removing ammonia, free, and from decomposition of 
nitratecj, with pure tolution of caustic soda in a copper 
flask of peculi.'.r shape, finally evaporating to dryness and 
ignilini;, addinf; water, and re-distilling. I could, by 
i-uit.iiilv co'.ltCting the ammonia, obtain results which 
a^rci d with the previous history of the water as regards 
contamination. Hav.nj perfciited the method I found that 
urine, abnorni:il and health'-, nd ortranic fluids in general, 
inctudint; milk, beer worts, LAir.... , Jcc, containing iin 
nitrate?, could be thus examined far quicker than by any 
other known process for total nitrogen estimation, whilst 
for simplicity and accuracy it resembled an ordinary am- 
monia csiiiiiation by distillation. Where, upon ignition, 
cyanides are formed in the flask, sufticient permanganate 
is added to o.xidise to cyanate?. These by ebullition arc 
converted into ammonia, and so estimated. I have ob- 
tained thccretically accurate percentages of ammonia 
from ferrocyanide of potassium, urea, uric acid, hippuric 
acid, albumen, &c., and slightly higher results (ui other 
substances, solid .irul hquiJ, than yielded by the soda litnc 
process. i 
At present I v. ill content myself with giving a sketch of ' 
the copper flask 1 uec for general work, merely mentioning ' 
that the appar.Ttiis is in u c in two large breweries in the I 
countiy fur J.7;ly cxaminatmn of yeast, malts, worts, and , 
beer. Tbe capacity of tbe flatk is about joo c.Ct and it [ 



made in three pieces, a, beaten OMtef iCOot sheet copper, 
and brazed to b, made of drawn tube, at ian&ion c. The 
copper cup, d, is intended to hold a little water to cool 
cork inserted in neck, e, when the lower part is heated to 
rcdncFs. I he cork is triply perforated to admit of 
stoppered separating funnel tube, tube from hydrogen gaa* 
holder (conveniently made out of two "Winchester 
quarts"), and the third to either coodeiuer or balb 
ariangcment with normal ndpiiarie acid, «itb methyl* 

orani^e as indicator. 

The foUswiut: drawing ihom the appentu II amogad 

for titration of N Hy 




I have bad i awaber of the cops 

and shall be happy to Mppbr tli _ 

fittings to any chemist, «ltB the mode of pfOCldnie> 

aPkOaiUsnsin Road, Csat«nNll» 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL BOCIBTY. 
TkmUft J^MMry 19, sWa. 

Praf. H. E. Roacos, Piwidant, In the Chair. 

The following certificates were read for the first time : — 
M.J. .Mford. A. lilaikic, \V, E. Hush, J. J. Beringer, Q. 
\V. Davies, \V. Hamilton, T. Isherwood, H. H. Philipps, 
H. Porter, C. H. Kidsdalc. V. P. Sells. L. T. Thorne. S. 
Young. Dining the evcnini; a ballot was held, Dn. 
Wright and Japp being appointed scrutineers. The fol- 
lowing gentlemen were declared duly eled.ed Fellows of 
the Society :—F. Batkas, E. D. Chester, J. Gray, H. E. 
J. Irons, J. P. Laws, F. H. Lcscher, D. O. MaatOO, H. P. 
Moore, T. Perry, J. K. Parker. 

'Ihc I'KEsiDLNT tlujn Called on Mr. Cross to read a 
paper on " The Chemistry of Bast Fibres,'' by C. F, Cross 
and E. J. Bevan. In a pievious paper (see Chemical 
Nkws, vol. xlii., p. 77, and Ch<-m. S..-. Jouth., xxxviii., 
p. GOCii, the authors established the fullow in j; points: — 
The chemical similarity between tlic nnn cellulose con- 
stituents of mono-cotyledi noils and d:-c(V.ylcc'.onous fibres ; 
the resolution of the jute iibrc by chlorine into cellulose 
(using this word in a general sense) and the chloro deriva- 
tive of an aromatic body, "(C: ^HisCI^O ,). all b.ist fibres 
examined (tlax, hemp, maniUa, esparto, ^V..'', yielded a 
similar body. The reafiions of thu substance suggested 
the hypothesis that it v.as .1 ccnipl tatcd derivative of 
tetra-chlor-quinone. Jute re was resolved by boiling 
dilute hydrocliScric or soiphuric acid into a soluble carbo- 
hydrate, and an insoluble compound of the aromatic body 
with the more stable form of tbe cellulose. Dilute nitric 
acid rcaolvei tbe fibre into ceUoIoae and a iuiUo«dcriT«tive 
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of the tfomatie eoaititoeittf. >>[C3}Hjt(NO«)02]Il8]. No 
CODttituent of the nature of peAote wu found. From 
IllMe fads the authors drew the conclusion that jute fibre 
coniUta of cellulate intimately aiiociated with a compli- 
cated body allied to thequinones, in U€t, a eeUulidt, antr 
the type of the glucosidei. the aromatic body being united 
to cellulose in place of glucow. They also obsetved that 
the chlorinated body when treated with a solution of 
sodium sulphite developes a magnificent purple colour ; 
this fcadion was appliea for the detcAioo of bast fibres. 
Ib die present paper th« anthon have eontinued this line 
of fMeuch. To the atonatie coMtitoent of the Jata fibre 
the aalhotB assign the iloramie, Ct(%sO^ The leecm- 
Maaoe of thia formula to that of calocniB, CioHtsOs. 
Mggested • Gooipantive investigation of the latter aub- 
•lance ; both catochio and calechii>taanie acid yielded a 
chlorine derivativn raeoihllog that mentioned above, 
which BweabrDlinat autgenu colour with sodium enl. 

ete. Mofeevil't fnm n epecimen of jute fibn which 
I becooM rotten thnagh shipment in a damp state, a 
body WM extnAed by water having all the properties of 
taamn. Bapwto mtint when fined with potash, furnished 
pliloragtdcin and much prato-catechnic acid. The general 
identity of thcee non-cdinlofe conatitnentiwith the class 
of aatnngent sobstancM or taaalut It )hna fbUy cetabUihed. 
The anthcT'v (hen ^ve detaSt u to the bcoraiaeand 
chlodne compuunde obtatned ftom etMitotctin. They 
Best tnveetigate the aAion of caustic alkalies on the 
cfalMiae demathre, dallisClfOg, of jule fibre, by which 
■ddOB two atonw of chlorine woe removed, as is the case 
with chloeaaiL B7 the aAion off bromine 00 jute fibre a 
bromlnated eoonound waa obtained similar to that from 
aiparto ntin. As regards the constitution of these deri- 
vativee the anthors are inclined to believe that their mole* 
cide in bnitt np round chloranil as a centre. Chloranti 
when boiled with sugar, forms a brown substance, which 
behaves with alkalies and chlorine exadly like the aromatic 
Buhstance obtained from bast fibres. The authors next 
cooMder the wider problem of the relation of the cellulose 
to the non-cellulose constituents of bast fibres, and the 
relation of both to the life of the ^lant. In these points 
they have been anticipated by the investigation and infer* 
eaces of the physiological botanists, Sachs, Sachsse, See, 
who have stated that cellulose is direaly derived from 
Starch, or its physical equivalents, sugar, fat, or inulin, 
and is not a produA of the resolution of a proteid mole- 
cule; this formation of cellulose is attended with the 
evolution of carbonic anhydride. TfaecbemiGal chaages 
are expressed by Sachsse thns->- 

« (Ci6H6oO,o+ 30O) = fi(30C0a+ 24H1O + CeHuOe). 
The molecule, iiCeHiaOs, is then transformed into sub- 
stances having the atomic ratio C«HjoOj. The formation 
of cellulose usually occurs in these portions containing 
no chlorophyll; the formatioB of starch, on the other 
hand, is associated with the presence of chlorophyll and 
the evolntioo of oxygen. The lignification of fibres 
originally consisting of pure cellclose is held by Sachs to 
he a modification 01 the cell substance (cellulose), and not 
•a infikrakioo of sabetaaces fimn the contenu 01 the cell. 
This chiBfe is expiesied bjr Sadiese thus— 

QuiiMs-SHsO+Ct^Ort+CcHcOs. 

CuhiiMC. UgiiiB. 

Sachsse thinks that it is to this more highly oxidised 
molecule, CoHoOj, that the origin of tlie tannins is to be 
referred. The authors riissent from this equation, and 
think that bodies resembling meta-ject.c acid, CsIli^Og, 
are formed. Such bodies have been found by Kolbe in 
linen fibre, and by the authors in the portions of the jute 
fibre near the roots (jute cuttings). Sachs maintains that 
the tannins are degradation products of cellulose, and are 
to be looked upon as extrtta, like urea in the animal. If 
DOW the extreme terms of the developmental series arc 
the celluloses and the tannine, it devolves upon the 
chemist to investigate the intermediate stans of the 
tnaafiNOiatiOB. The atthen thmfim timiid Jote fifaia 
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with dilute (5 per cent) salphinie acid at omderate tem> 
peratures. As a fctult of tteie eipefimeote tbay beoelade 
that the jule fibre coaiists ibr the aoei pert not of odfa* 
lose, but of a trantitioB form between the origiasl caibe- 
hvdrate andits althnatemodiBcatioBofa solnUe asttiogeot. 
To tbie tnmsltiBBai modification the authors |^ the 
name^ Aerfsss, as the aathors consider then are many 
celluloses, so also there will he msny forma of bsstose. 
The aromatic derivatives derived from these bastoees the 
anthon propose to call 6ai<i«r. The anthon tha adduce 
various argnmeals to prove ihst the eooventon oi earbo* 
hydrates into aromatic bodies is possible. Thna Hoppe 
Seyler by beating starch to high temperatures with water 
formed pyrocatechin. OuB-COttoos or nitro-cellnloeee 
degrade spontaneously into bodies of the pcftie class, and 
the anthors by the aftion of strong sutphnric add on 
deitria at 70^,obtained a Uack snbstanee, which fttraisbad 
a chlorinated prodnft . r e a e a ihUag in Its properties the 
cblorobastia previonslr d escribe d . The formation of the 
Mack snhstaace waa aceompaaled with that of acetie and 
carbonic acids. The authors condnde the paperwitb the 
results of several miscellaneous researches MSfiag on the 
subjcdt. The stony concretions of pears can be converted 
into cellulose sod a chlorobastin giving the colour nsc- 
tion with Bodic sulphite. The origin of tennins, the 
reaaions of jute subsunce under high pressmejtbeicdae- 
tion of indigo by jute, the readton of linseed oil vrith snl* 
phuric acid, and additional observations on the chloro* 
bastins, are the titles of these miscellaneous researches. 
The authors finally embody their results in a diagrammatic 
survey or genealogical tree. Carbonic anhydride and 
water by the aAion of light protoplasm and chlorophyll 
form starch. Starch and oxygen during the growth of the 
plant gives off COi and H2O, pedtin and cellulose being 
formed. The starch passes through bastose to basttn. 
Bastose can be split up in various ways — by chlorine into 
cellulose and chlorobastin, by dilute sulphuric acid into 
furfurol, acetic .icid, Ac, and tannins (insoluble), by decay 
into pedic acid and tannins (solubk), by nitric acid into 
cellulose and a nitro body. B.istin, by fusion with KHO, 
furnishes phloroglucin and proto-c.itechuic acid, and by 
chlorination carbonic acid and chlorobastin. 

The President congratul.ited tin; authors on having 
opened out a new field of research. The results seemed 
to him uqually interesting and important, especially the 
conncct;;in Icwt cn these bod l ^ an ! the tannins. 

Dr.Gn ;a i: i h iJ li'^tcncd with :.t interest to the paper. 
He hoped ilic authors would I c aijle to continue the re- 
search, especially as to tl:c c<ir-;l:tii::i i of plants in VarioUB 
stages of growth; such oh'crv.itn n:, would be of the 
greatest advantage to phj siulotju.il chemistry. 

Dr. ScHUNCK li.-id obi.iined some time back similar 
results as. far as thty went with cotton fibre. The subjeft 
was of interest both to science and tcchnologj'. He was 
especially interested with the fatty and waxy matters. 

Mr. Cross thtn nail a paper entitled "A New Af-pcira- 
tut for the DcUrminatiun vf Mclliiif^ foinls," hy C. F. 
Cross and E.J. Itr.vAN. The apparatus consists of a 
small platform of thm ferrotype iron or silver, havin,^ an 
opening for the reception of .i thcrniuiiiLlcr Luilb and a 
small indentation or depression about i -, ni.rn. dctp and 
2 ta.m. in diameter. A very small quantity i f the sub- 
stance is melted in the little depression, and while still 
liquid a thin platinum wire, bent like an L and fuse-d into a 
glass float, is immersed in the liquid and held there until 
tlie substance solidifies. A thermometer is then inserted 
in the opening, and the whole apparatus plunged under 
mercurj'. The mercury is gently heated, and the thermo- 
meter carefully watched. As soon as the substance melts 
the float rises instantly, and the temperature is ncted. 
Stirring is unnecessary, the whole of the substance is sur- 
rounded with mercury, and the nitcatioa CIB be COBOaa* 
trated on the thermometer. 

Dr. Carneli,v then read a paper " On Ike Action of 
Htat on Mtreurie Ckloridt." About twelve months ago 
the aBflior eaMMtsd te the Sode^sone mtperiaieots oa 
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the acftiuti of heat on ice and mercuric chloride under low . 
pressures, and subsequently n»i a paper on the tubjcA 
before the Royal Society. Two proposition* were ad- 
vanced — (i) That when the •uperincumhcnt pressure is 
maintained below a certain point, called "the critical 
pressure," it is inirtssilJc to ice, mercuric chloride, 
and probably other Bubstances, no matter how great the 
heat applied. (2) That under these circumstances ice 
and mercuric chloride attain temperaturea considerably 
above their natural roelting-pointt withoutmelting. Sub- 
lequent observer! have confirmed the firat jpropoaition, but 
have been unable to verify the second. The atithor haa 
theieiore repeated his previous experiments with mercuric 
chloride, and, in addition, has made determinations of the 
temperature of mercuric chloride, heated in a vacuum, by 
dropping the heated solid into calorimeteis containing 
turpentine, bcnieoe, and petroleum. Some unexpeAcd 
results were obtained. When the salt is pressed as a 
compaA powder round the bulb of the thermometer and 
heated in a vacuum, the thermometer rises 21° to 50" above 
the melting-point of the mercuric chloride, thoosb still 
surrounded by the solid salt. When the ia IB the 
form of a solidified cylinder the temperature risea 15* above 
the melting-point. VVbca a torpentijie calorimeter isuscd 
the temperature of the meicanc chloride came out 100* 
•hove the oidinaty oielting*pomt ; but with petroleum or 
henaene, temperatures above the ordinary melting-point 
could not he obtained. The autiiur iliereforc withdraws 
hia jnevioBS statement, and concludes that although mer- 
canc chloride does not fuse when heated nnder diminished 
maiUie, yet iu temperature never rises appreciably above 
it* ordinary meltiag<point, the high temperatures indi- 
cated liy the thermometer being due to the diffusion of the 
npetheated vapours of the mercuric chloride through the 
poieaof theeoUd salt. The author also concludes that 
tOtpentlne cannot be used in a calorimeter fur the deter- 
mination of the specific heat of bodies soluble in water, 
since some substances — such aa mercuric chloride, zinc 
chloridOtftc. — when heated cause an evolution of heat, 
doe pfohably to the polymerisation of the turpentine. 
Heate aiany of Regnanlt's specific heat determinations, in 
which tupentine waa employed, are probably too high ; 
they are, it may be remarked, in almost all cases higher 
than Kopp's numbers, that observer having used coal-tar 
naphtha. The specific beat of mercnric chloride ia 0-064351 
and of sine chloride 0*14301, neither value hdag altered 
hgr a rise of tempeiatan. 

The PresidbmT complimented Dr. Carnelly on the 
energy and perseverance with which he had poimed the 
research, and explained the anomallee he bad net with 
in its progress. 

Dr. Wright asked Dr. Carnelly if he had any chemical 
ovidcnce of the polymerisation of the turpentine, and atlg- 
gaeted that seme experiments should be made with die 
asercuric chloride surrounded with a glass cylinder to pre- 
vent contafi with the turpentine. 

Dr. jAPr said that on boiling mocnrie chloride with 
turpentine much cymeoe was fenned. 

Mr. KiNozETT stated that a somewhat similar aftion 
look place with zinc chloride. 

Dr. Cakmxlly, in reply to Dr. Wright, suted that he 
had not made any chemical examination of the turpentine. 

" Conirihutiom to th* HMotj «/ CSiPiMM Cemfotmdi,*' 
by W. N. Haatlby. Thia ft n dnboctte rnBcr ia aevea 
Mita:— I. "On the Preparatioa of Pare Ceitnai Salta.** 
The author prepares these by the fluthod of Hoeaader— 
I.*., piecipiuting the mixed hjpdfaMi of eeriom, lantha> 
aon, and dldymian by oicaae of petaab aad aoda, and 
converting the lanthanum and didyminm compoonda into 
hypochlontea by means of chlorine, the eerie hydrate being 
Jcftlaaoluble. II. "ADeUcateTeatfor Ceiiun.*' To a 
■oltttioa, either add or oentral, a iolntion of aodk acetate 
aad hydfogen peroxide are added. A bsowaiab rad aola- 
tloB faavha If cerium ia present, which darkeaa coatider* 
aUjr. Thaa we caa detcft aad evca aqNuata x part of 
cenvm ia looiooo of liqnidi IIL *' Tht Pw|i aia tf Mi aad 
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Analysis of Cerous Phosphate." It has the composition 
Ce203P2054HaO. IV. " The Preparation and An.alysia of 
Ceric Phosphate." This salt has the composition, dried 
in tiu-uo, (CeOa)4(P20j)326H,0. V. " Note on the Com- 
position of Edwaidsite and Manazile." Edwardsite is a 
ceric phosphate. VI. " The Analysis of Rhabdophane, a 
New British Mineral." This mineral was discovered by 
Mr. G. W. Lettson. Two specimens existed in the collec- 
tion of the late Mr. Turner, and two specimens have been 
discovered by Prof. Maskelyne in the Oxford colltftion. 
They were clasped as blendes. Mr. Leuson, when ex- 
amining various British blendes for K.illium, rcco^inised 
in the light reflcfled from this dull garnet red tr.-inslucer.t 
mineral the charaderistic sp^Jiftrum of didymium. The 
author haa carefully analysed the mineral. It contains 
per cent— W^er, 9'34} silica, 0-36; AUOj.FejOj with 
I'lO,. 0-21; magoMiom phosphate, 109 ; cerous oxide, 
23 19; lanthanum and didymium oxides, 34 77 1 yttrium 
oxide, 2 09 ; P1O5. 24'77. Its formula may be written 
Cej03Di,La03(PiOj)j4HiO, in which the three nictals 
Cc, Di, and La nuy wholly or in part replace each other. 
VII. " SpeAroaeopic Analysis of Rhabdophane." The 
spectroscope consisted of a Rutherford diffraction grating, 
ruled on speculum metal containing 17,460 lines to the 
inch. The author separated out a pure yttrium salt, and 
has carefully measured the lines in its !;pc<3rumand calcu- 
lated their wave lengths. Yttrium has not hitherto been 
fouiii in any British mineral. A group of four lines in the 
green, closely adjacent to each other, were eeea, which 
could not be conneAed with the epcAram of aay kaowa 
element. 

On the Reaction of Chromic Anhf^MA^ith SHlfhurU 
Acid," by C. P. Cross and A. HiGCiN. The authors 
have analysed the insoluble chromium compounds formed 
in the above readtion. Thtir composition ia somewhat 
variable. One specimen gave the formula^ 
a:aCraOj3S03]7HaS04. 
"Oh DibtHtyl-aniliH and its I$<mmdei,^' by A. Hiooiw. 
The Srcicty ihen adjournt d to February a, when a leaure 
" On the Unit Weight and .Mode of Constitution of Com- 
pooada,** will be deuv ered by Prof. Odliag. P.R.8. 



NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 
Otneral Mtethtg, Nevtmb*r 14, tMt. 

Mr. John PAmasoK ia the diair. 

On tht Vcrimtiam im Ik* ComPasUioH of SUtl PmffiiigB,** 
ByT.W.HoGo. 

Having some time am made a series of analyses in order 
to ascertain whether there was any diSmace in composi- 
tion between the centre aad the samundiog material of a 
steel forgiai!, and as these analyses are connefled with a 
subjedk whith haa alrtady attraAed some attention, they 
have been cooneAed together in the form of tbta abort 
paper. 

Although most of the following experiments were made 
about the time Mr. Stobba, of Manchester, direded 
atteatioa to thia auljeA, I wish to submit them, as far as 
regards hie obeatvatiooa anon the salphur, phosphorus, 
carbon, and silicon, aa aa inoependent oonobantion of hia 
work, by an iadireA method of experiment. 

In the first of these experiaieota advantage waa tahea 
of an opportunity which omred itself of cxaaiining an old 
waste steel forging which had beea made from an ingot 
containing impuriUM in considerable proportion. The 
diameter of this fiwgiag waa 7I laches. It was fenned 
from an ingot of ahont three tone in weight. A seddon 
hai^ been cut oat from thia foiglaib boriags wen 
oblaiBed from five polata at equal intervals opon Ow face 
of it, aa la fignie. 

Aaalysea were made of the borings thus obtalaed, and 
the results are ^tnm ia lk» fbltowiac taUe, the laafltB 
corresponding to thnie ia the dtatch. la ttaaia aad la all 
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tht MIoiriBg analyses the greatest car* wu tikeii to ob- 
tain peifeAiy conpantiv* reanlta :^ 

A I. B I. C. B <. A a. 

Manganese 0*87 o-88 1-08 0-88 0*86 

Carbon fby combustion) 0-67 n*66 1-20 0 64 0-66 

CSnhon (by colour test) .. 0-56 0-52 i-oo 0 55 0*55 

Silicon 0*14 0-13 o-i8 0-14 o-ia 

Bnlphur o'li 0*09 0-34 0*11 o'lo 

Pboapbonia 0*062 cofs ii'i5 o'o6 0*061 

Total .. .. 1-852 1-805 2 85 183 1-801 
tlUM allowing that there existed in this particular specimen 
B fenarkable accumulation of impure metal in the centre, 
la order to find where the variation ceased, a further 




series of analyses was made of drillings taken from a 
aimiJar aedion of the aane forging at distancea from the 
cealiBof I iaeh, t| inch, a|, aad 3} inches TCspeAivciy. 
lUsiaBwfioaithaceMn |ia. i|iaa. ifiaa. ]{ini. 

I'D 0*94 0*88 0*85 
.. 0-87 otf) 066 0-68 
• • 0*72 0-56 0-56 o*55 
• 0*15 0-15 0*13 0*14 

I. .. .. 0*15 0*11 o*8 0*10 
> o'i( fUvA 0*06 0'07 

Total .. .. 2-28 1-92 1-81 1-84 
These results »how that the impure metal is cootaiocd 
within a radius from the centre of i \ inch. More interest- 
ing information might have been obtained from borings 
taken from small drill holes and at smull distances from 
each other, but the quantity of material so obtained is in- 
iltfficient for analysis. 

This diflTerence in the composition is accompanied by 
cbaraAeristic difTerencen in the appearance of the borings 
themselves ; those obtained from the centre of the furling 
being very brittle and in colour very dark : — whilst in those 
coming from the parts marked A i, A 2, B i, and B 2, no 
esser.ti .! differaoea Ikom onUaaiy SMdiam Maal dtiUinga 

is apiniicnt. 

Sucli a variation in the composition of this particular 
forging having undoubtedly taken place, it seemed inter- 
esting tu aiccrtain whether ordinary steel forgings would 
be liable to the same adion. I'or this purpose samples 
cut from five ordinary steel forgings were obtained. 
From each of these samples borings were taken from the 
centre, and also at a point about i \ inches from the outside 
surface. These last (as shown by the analyses given above) 
trill fairly represent the material surrounding the centre. 

The analyses of these specimens are given in the foUow- 
iagtaUaa^-. 

tar fUiitr.B<— A Fosonw jl iMHBa DtAinnB, and 
ffomm noK am moot wsiaatMo onb ton. 

Manganeaa •» 0-58 0 48 

Combined caAoa 0-39 0-29 

Silicon , •» 0*047 0*015 

Sulphnr .. •* 0*1 1 0-041 

Pbospbonis 0-08 0059 



Tkn ibewiaf BB 



Total 



. *. i'ao7 
of 0*3 per 



0-885 
BttbeccotiB. 



aHB Saictlb.— A PonoiNo 7I iscnEa oiametb*, abv 

rOBMBO ntOH AN IMOOT WBJOHING 34 CWTS. 



Centre. 

Manganese 0*43 

Combined carbon .. 0*24 

Silicon o'ox 

Sulphur o'li 

Phosphorus 0*07 



Total 



0*86 



Sarroundiaf 
Ualeiial. 

0*41 
014 

o'oa 

o*03« 
0*048- 

0-657 



Impore metal is, tbeietee, present at tliB ceotna. 
3B0 Samplb.— A FoioiMo 7t ihchbs in diameter. 





CcDire. 


S.rrour.diDS 
Mittcrial. 


Combined carbon .. 


.. 0-37 


037 

037 






0 02J 

006 


Total . . 


.. 0-885 


0'8;6 



This specimen, tbereiisni is I towogaaaoBa ia its compe* 

sition. 

4TH SAMPLB.— A FOROIKO 7I IMCUBS IN DI.\MCTER. 

Ceatrs. 



0-53 

0*60 



.M,int;.ii'.csc . . . . .« 
Combined carbon 

Silicon .. 0*13 

Sulphur 0*096 

Pboe^wraa 0107 



Surrounding 
Material. 

043 
045 
o-io 
0*05 
0XH5 



Total .. .. 1*426 1*075 
Thus again we see that there is impure metal at the centis 

5TH Sample.— A Foboimo 22} inches in diameter. 

CcQUe. 



.Mangane&e .. <• 
Combined carboo 

Silicon 

Sulphnr 



o-a? 
0*38 

0*033 



Total 



o'«4i 
0-774 



Surrouodiaa 
Material. 

0*95 

0*39 

0-054 
o<o6a 
0*041 

0-7J7 



This affords an example of • ScftlOB l»f B ferglaglUMao- 

geneous in its composition. 

Here then are three out of the above five examples 
showing that the aAion indicated in the first series of 
analyses takes place even in an ingot one ton in weight, 
and two examples where the steel is practically homo- 
geneous in composition. No explanation of this difference 
in the results suggested itself for some time until an 
upportunity occurred of obtaining cuttings from a forging. 
These cnttines corresponded to tbe part near the top, 
middle, and bottom tespaAivdjrf of tbe lagot from whieb 
the forging was made. 




The figare will make clear tbe podtioB of tbe lamplaa 
fRHB wfeMi tha faUewlBg anaiyiaa vera oMalBaiti tlw 
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borings being ta^en as in the above sarnpk-s, n.irriLly, at a 
pout li inchea Irom the ootiide suriace and at the 
oentM:— 

(a.)— SeAlos oonMpondiac to the part Hoar the top of dw 

ingot:— 

Caatft. 



HaogaMM 070 

Comoined carbon 0*36 

Silicon o'to 

Sulphur 0*06 

Fbaapihonu.. o-oti 



MaiariaL 

0*67 

0*30 

O'lO 

0-046 

0*051 



Total .. .. 1-281 1-228 

(A.)'~~S'^i°'> correapondtng to the part near the middle 
oftheiafM:— 

UascaoMO 0*80 070 

CooiEiiocd caiten .. .. 0*50 0^7 

Silicon O'xs VIO 

Solphnr .. .. 0*14 0-05 

~' ' > «• •» o^ia 0-054 



O1T8 



mumrm fsox k 8tnt> CMnm. 





SaiTOandinc 
Material. 


Centre. 


Manganese 


*. 0-62 


o-6a 


Combined carboo 


.. 0-61 


0-40 


Silicon .. 


039 


0-44 


Sulj'luir . . , , 


0045 


0048 


Phosphorus 


0-043 


0044 



At the centre of this git part of the caiboa had aepA* 
rated as graphitic or •morpbone carboo which waa not 
determined. 

OlT 28 IHCBII DUUKBTU nOM UKOmOM. SZBBL CaSTUM. 

Centra- 



Total .. .. 1*74 1-^74 
It if, Ihcrtforc, found that in this part of the forging there 
ia a considerable accumulation of impure tr.etal. 

(«.)— Unfortunately this sample was not from the same 
forging as the above, but was obtained from a umilarone. 
It was 22 inches in diameter, and had received very little 
baounedngi aa will be evident from the sketch. 

Manganese 0-52 0-58 

Combined carbon 0*40 0-40 

Silicon.. »* 0-031 0-031 

Sulfur 0*038 0*036 

Phoapborus 0*084 oxioi 

Total .. 1*053 i*'i>8 

The maaganeae in thia piece ia slightly lower in the 
centre, othmriae the piece la quite homogeneom. 

Anoither aample c o rre ap ondingto the bottom of aalmilar 
logpt waa obtained which had received a great deal of 
banmering, it being reduced to n diameter of 7 inches. 
Thia piece waa eaamined at the centre of eadi end, and 
at a point li inchea from the outside surface of one end 
only. The three analjwa were pra^cally alike, ahowing 
the pcribft homogeneity of the piece. 

Tbeeeanalyiei, therefi»e.abawtliat thooe paita of • iteel 
figt|^ eoneapoodhigto the part near the top and bottom 
aada of an ingot are bomogeneona In tbdr coropoiltlon, 
and thoae parta of the forging cocreapondiag to the middle 
of the ingot contain • core or aeeanalMaa Jmpura metal, 
the extent of tbla aoeomnlation dependii^ npon the liae of 
the ingot and the rate at which it coola. 

Tbla conclusion alao fcllowa ftom (ho obaerationa of 
Mr. Stnbbs, who, in addl^,fliidi thn impsm metal to be 
nearer the top end of the lunt. 

It doea not teem ptobabw that (bo existence of this 
alightly impure metal ia the centre of a targe forging can 
have any harmfill influeace upon it; but the fadt should 
not be inrtBtten in the ftwring of large ingots to be cut up 
Into Untta for the ptodaeuoa of the unaller articles in 
ateel, for amongst dwae biUeta there will necessarily 
be some of very vasiable cbaraOer. Ofcouraethis liability 
to vary will be reduced to a minimum by casting the ingots 
of as smaH dimensions as possible. In the analyses given 
about the samples corresponding to the top, middle, and 
bottom of the ingot respectively, the seAion corresponding 
to the top is shown to be praAically homogeneous. The fol- 
lowing analyses made in the same manner upon gits cut 
off frcm Urge castings corroborate this ; the metal pro- 
bably solidifies before any accumulative aAion can take 
place:— 



Mangaaeae 
Commned carbon 
Silicon .. .. 
Sulphar .. .. 
Phosphorus . . 



0*48 
0*30 
V%S 
0*053 

0-053 



«-4« 
0-30 
o-as 

0*057 

0-057 



It is interesting to notice that Chernon many 
years ago proved the struAural inferiority of the upper 
ends of large ingots, even in those which have 
been submitted to considerable compression ; so that 
the forging, through the hammering it has received, 
may appear to be quite sound, and the analysis 
may indicate the chemical homogeneity of it, yet it 
will be greatly inferior to the part corresponding to the 
bottom of the ingot. Advantage may be taken of tbia 
fad, and material may be obtained fcr special purposea 
from the bottom part of the ingot, homogeneous both in 
s'. luclure and in composition. 

Attention may be drawn towards the fa^ that the man* 
ganese in these analyses increases with the other elementa 
and does not decrease with the iron ; but Mr. Stubba COB* 
eludes, and recently Mr. Snclus confinna hia'cuocluaioa, 
that in the ingot itself the reverse is the case. 

As was meationed at the commencement of the above 
analyaea, the greatcat care waa taken to make the results 
stridUy comparative. However, in order to satisfy myself 
ol the accuracy of these comparative determinations, three 
separate analyses were made upon diiTcrent quantities of 
the steel from the centre and from A i (first series of 
analyses), the»e an.^lysts being made by three different 
modifications of the ordinary acetate method. The reattlta 



Borings from centre 
Borings from A i 



A. 
I-IO 
0*90 



D. 
I-oS 
0-87 



C. 

1-06 
0-88 

o-iS 



Increase in the centre 0*20 0-21 

It ia to be hoped that tboee having an opportunity of 
repeatiflf thoe oxporiBMBia will catefblly cxamiae thia 
point io coBnaOion with tfm manganese. 

In cooclusion, I have to (baah Messrs. J. Spencer and 
Soaa tat their pcrmiaaion to commnnicate tbeso anai^Taea 



The CnsiWIIAII The paper is very iatefCttiag ai 
confirming the results of Mr. Stnbba and Mr. SnelaB. 
I was at toe meeting when Mr. Stubba made hia remarka, 

and it recalled some experiments which I made several 
years ago on pig-iron with a similar objeA. I took samplea 
from the top and bottom of a large ladle containing pig-iron, 
and determined the impurities in each, paying especial 
regard to the phosphorus. I failed to find any diSerence 
between the two ; but, of course, I wa« dealing with a very 
different material from steel (containing about 1-5 percent, 
instead of about 0-05 per cent, c f phosphorus), and our 
metboda of determining phosphorus where not then eo 
delicate as they are now. Mr. Stubbs showed that in the 
long vertical ingots which they cast the impurities seemed 
to concentrate in a small part near to the top of the ingot ; 
those parta which cool quickly seem to be tolerably homo- 
geneoua. Mr. Snelus has pointed out a remarkable con- 
imuttico of these results in some ex p ettawata al Wool* 
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wicb, in which it was shown by the tensile strain and other 
nechanicaJ tests that those portions of tlie ingots where the 
imparities tend to concentrate were of inferior qunlity to the 
rest. Since Mr. Snelus't discovery of the principle on which 
phosphorus can be eliminated from nig-iron in the Besse- 
mer converter, still further developed by Messrs. Thomas 
and Gilchrist and others, the great prin:;iples of dealing 
mccessfnily with the impurities of pi(»-iron h ive bttn 
mastered. With such experiments as Mr. Hogi; has kud 
before us we are now getting into tlu: icfincmcntg of ft-.cl 
manuCadure. Th;y are of great v.ilut: in increasing our 
knowledge of the properties of tljia vulLabli! mct.il, and 
in throwing light on somt; of the: cantcn. of uijcxpecicd f.'iil- 
We in steel plates and otiur large masse* of Bteci. 
A vote of tbaolts to Mr. Hogg terminated the 
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Dr. Walltut's Addrits. 
(Concluded from p. 3J.) 
We now come to a division of cur subjcifl wliich is not 
chemical but phytical, but which is nevertheless closely 
COnne<fled with tt.c di^^sociation of comiiound bodies. W'c 
have in nature three states of matter — 51 lid, linuiil, and 
gaseous ; but these are merely accidental conditions, as I 
y-hM attempt to show yet:, deltrmineti (arlly by the 
nature of tiic bodies then: Lelvc~, partly by tl.e p.iiticular 
temperature and pressure to wliicli they are &ubjei5t. I 
think you will have no difficulty in accepting the axiom 
that all solid bodies are capable of being liquefied, if wc 
except a comparatively small number which pass at once 
from the solid to the gaseous state, such a.s metallic 
MWOic, some of the compounds of arsenic and of mercury, 
Ac. Platinum, which resists the heat of our ordinary fur- 
nace*, melts like wax before the oxy-hydrogen flame; and 
in a crucible of pure lime — as suggested by Deviile, and 
wrought out pradically by Johnson, Matthey, and Co., of 
London— pounds, I might almost say hundredweights, of 
it can be (used with as great facility as the plumber melts 
lead in an iron ladle over a chauffer. Iridium, which is 
more refra^ory than platinum, may be melted also by the 
cxy>hydrogen flame ; and all metals, without exception, 
cease to retain their solid form when placed in a voltaic 
circuit of such quantity and intensity that th^ cannot 
pass it without resistance. We are familiar with one liquid 
metal, mercury; but at a temperature of -40' F. it is a 
malleable solid, not unlike lead ; while at 650° it is gaseous 
and indistinguishable in appearance from air or any other 
gaa. Again, we are equally familiar with metals — potas- 
Snm and sodium — which are loft to the touch, and can 
be cut with a penknife with the greatest facility. They 
are, in fadt, at the temperature of thit earth, in the plastic 
condition to which iron is reduced when brought up to a 
welding heat, and which platinum assnmea far below Us 
point of fasion. These metals, which when cnt have the 
Brilliancy of the most highly-polished silver, melt below 
tbs temperature of boiling water (136* and 190" 1-.), and 
become hard when exposed to inteoie cold. Tin melts at 
• comparatively low degree of heat (441^ P.)i M do lead 
and zinc (617* and 773° F.) — the latter utuming, a little 
below its melting-point, a brittle COOdMon, in which it 
may be rcduct d t > powder in a mortar, while a little lower 
(aoo' to 30: 1: assumes a highly malleable state, in 
which it is readily rolled into the sheets with which we are 
all familiar. It is worthy of note that many metals and 
Other aoUda ia melting contraA ia bulk, and in solidifying 
•ipaad, Tfaua, ice floats on tbt top of water, having a 
gravi^t n compared wiih wattr^iooot of 930. It was I 
■toBBtiBe eappoMd tbBi waMr Ib this iwipM occBpied I 



an anomalous position, but recent experiments — some of 
them m/idc by nienibeis of this Society — have conclusively 
sl;o\vn tliat ill a grc.it many cases, when the solid foim of 
tiic I ody IS at or near the temperature of its liquid condi- 
tion, It tloats on the surface in consequence of its lesser 
gravity. It is true that a cold pig of iron, thrown into a 
molten mass of the same metal, will sink to the bottom of 
tl.c \'ei?el,but as it becomes assimilated in temperature to 
the l.quid metal it rises to the surface. A similar experi- 
ment tDade with trap rock shows that, in this case also, 
there is contraction in fusing the mineral and expansion 
in cooling the fused mass. In like manner we could, by 
exposing ice to an intensely low temperature — tiius con- 
trading its volume and increasing its relative density — 
cause it to sink in water, which might be heated to decrease 
its sptc.tic j;:.(vity. The explanation of this phenomenon 
is probibiy tiiat, in assuming the solid stale, tlie atoms or 
molecules take a geometric form, in wliich they occupy 
more space than they do when in a free condition of 
molecular movement, as they arc when in the liquid state. 

All liquids are capable of being boiled or converted into 
gases or vapours by heat, the only exceptions being in the 
case of those compounds which, on being hcatel, sutler 
decomposition. It is cqualiy the ca^c with solid?, with 
the same exception, so that the gascaus form may be re- 
garded .-.s the normal condition 01 : ! titer. Tiicre are 
many solid bodies which we have not actually as yet con- 
verted into ^;us. ;;r.d we are compelled to fall back 0:1 analo. 
gies for jiroof of our proposition. The liijuid nictal, nur. 
ci;ry, can be distilled like water, alth. iu{;h the temperature 
required is considerably higher ; potassium and sod;um 
arc converted into vapour with almost equal facility, and 
zinc is rcRul.irly distilled in the commercial production of 
that metal from its ores. Lead also is distinctly volatile, 
and no metal, however refra<ftoiy, can be kept Ijn^ at its 
melting-point without suffering some loss of weight. Iron 
is readily vuUtilised in part by the heat generated by its 
own combustion in oxyi^en gas. Arsenic on being heated 
sublimes, passin,; at once into the gaseous condition with- 
out assuming tlie licpiid form. Gold, which requires 
a ratiier high tcmpcratuie for fusion, is at once dissipated 
in the gaseous state by an elefiiic discharge of high ten* 
sion ; and silver, platinum, copper, iron, and many other 
metals arc vapourised instantaneously with equal facility. 
With regard to carbon, there can be little, if any, doubt in 
the minds of scientific men that it is converted into vapour 
in the elcAric arc, and that without necessarily undergoing 
combustion, for the phenomena are not sensibly altered 
when the expeiiment is made in an exhausted receiver, or 
in a vessel filled with an inactive gas, such as nitrogen. 
It may be said that the transference of carbon from the 
one pole to the other is simply mechanical, and consists 
of solid particles detached from the one and carried to the 
other ; but that explanation does not sufliceto account for 
the observed faAs, and we are driven irresistibly to the 
conclusion that there is a partial volatilisation 01 tbo car- 
bon. The chemist talks of campounis, such as msrdl 
gas and carbonic oxide, as containin^^; so many volnmes of 
the other elements ; but I need scarcely say that the com- 
bining volume of carbon is deduced, on theoretical grounds, 
from the volume of its compounds and comparison with 
analogous cases. Still, that carbon is capable of existing 
in the free state as a gas or vapour will scarcely be dis> 
puted. So with all other olements, and so with all che- 
mical compounds, with or without previous re solution 
into their constituent elements. What we cannot prove 
by experiment we mast still accept as the only rational 
conclusion to which we are led by aaalogy and reasoning. 

We now come to the coavecso view of the matter. 
Most 1 quids can readily bo made to assume the solid 
form. Ihere are, it ia true, some organic liqaids~-of 
w hich alcohol may be taken as a type— wUdi have never 
yet been frozen ; but even in these cases WO have seen the 
liquids assume, in the extreme rigour of BB ArAic winter, 
an oily coasisteaqr* which isoo doobt aa appnadi totbo 
solid Mffli wUeh weald bo attBlmd by tbo sppUcatioB of 
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a temperature surrlciently low. As regards tht gaseous 
condition, the treatment of the subjctt requires a little 
more con&i Icration. i'oTmcrly u c v. crc ;n the habit of 
speaking of p< rm<intnt gases as rfistinguished from others 
which had liqvicfied, such as sulphurous and carbonic an- 
hydride, chlorine, cyanogen, and so on ; and we also 
spoke of ll'.e vapours of water, alcohol, mercury, ani! otiier , 
volatile liquids as if they were something ditTcrcnt from i 
gases. All that has been changed by the lt.r . U i experi- 
mental researches of Cailletet and P,i.^ct, by v.noni the so- 
called peiiiKiiieiit ^.'ases — o.xyycn. hydroj^en, arid nitrogen 
— have been liquefied. In the case of hydtogen, which 
has lon^ been considered to fulfil the fundlions of a metal, 
it was liquefied by Pidcl under a pressure of 650 atmo- 
tphcic!^, or upwards of 4 tons on the square inch,* and a 
temperature of — I70«C., or —274' V.\ and, in escaping 
from its confinement, the further reduction of teiiiperaturc 
caused by its rcassumption of the gaseous state sufficed 
to solidify a portion of the [liquid, and the particles fell to 
the floor, to quote the experimenter's own words, with 
" the shrill noise of metallic hail." Hydrogen, or, as we 
should perhaps call it for the take of uniformity, hydro- 
genium, is really a metal after all, and it is only an acci- 
dent of temperature and pressure that prevent* it from 
possessing the ordinary metallic properties with wUcbwv 
are familiar in lead, silver, or platinum. 

The difference between solids, liquids, and gases is 
•imply • queatlon of temperature, or, in other words, of 
molccBlef motion. In liquids and gases we have, accord- 
ing to the generally accepted kinetic theory, a constant 
movement of the atoms or molecules, the rate of which 
diSct* ia the cats of each individual ^.is^ it is difficult to 
define tiM CiaA dilfercrLc between t;.i'cs and liquids; 
both pottcn, to a very large extent, the same funeiions, 
•ad many ^aaea can be converted into liquids by pressure 
alone, and indepcadeatly of redudion of temperature. In 
like manneTi if We place a liquid in a confined space and 
seal it up we can coavett it entirely into gas by exposing 
it to a ralBcieBtly high temperature, provided there is 
CBoagli space for the eipanaioa of the liquid before it is 
ceamted into ^as. A cubic inch of water becomes, 
aoder ordlaaijr «ircumstances, a cubic foot of steam or 
gatSOes water; bat the water may be converted into gas in a 
COnSatd space of less than two cubic inches. Many of 
the experiments on the relations of gases to liquids have 
beca conduAed with carbonic anhydride, which, under 
ordinaiy temperatures, is liquefied under a pressure of 
about 50 atmospberev. The researches of Andrews, of 
Belfast, are particularly noteworthy, and are well known 
to all physical and cbemical philosophers. He was the 
first to obaeive what is calle«i the "critical point " of a 
liottcfiable gas, a poiat at which it is difficult to say 
wactber the body exiMs as gas or liquid ; or, rather, we 
ate* have both forms existing in the same vessel, but 
wlUHmt aay dittieA line of separation— in faa, they seem 
to merge mio one another. The critical temperature 
varies with the pressure, and in some gases it is far below 
Mto of Fahrenheit's thermometer. Still, under ordinary 
dtcumstances, the physical chara^crsof gases and liquids 
are sufficiently well marked, besides which we have in the 
change of state from liquid to gas a large amoeat of heat 
rendered latent, and in the contraty aOion a similar 
amount of heat becoming sensible. 

It is, perhaps, superfluous to dwell further oa this in- 
teresting subjcA ; but I would like (o imptese this fad on 
your minds, that the atoms of matter are the same what- 
ever be the physical coadition. In solids, as I have 
already hinted, the atoms are probably arranged in mole- 
COlea of qfmmetrical geometric form. Ihe simplest 
geonetric form is the tetrahedron, in which caseonlv four 
atonewonld be required to form a molecule; but ptUMbly 
there are few molecnles so simple, and there is reason to 
believe that many of then are highly complex, especially 
the molecules of compound bodies. Crystalline forms, 

* It will assist tlie comprcbeasioa ol tbis csMnoas pressure whca 
41 etand tbat Itto agiBsl te tbsl smWidly a wd liea a>sslt Mgh. 



such as we produce by fusion and cooling, by solution and 
evaporation, nr by sublimation, arc probably aggregates of 
the symmetrical molecules ; at least we know that some 
crystals, such as those of Iceland spar, are built up of 
myriads of smaller crystals of cxadly the taiiie form. 
There are many solids which have two or more distinft 
forms, which often possess sfccific piopeitics. Sul|>hur 
is one of them ; it has at least two distinct crystalline 
forms, and one that is amorphous. In these v.irious 
modifications we can readily conceive that the atoms in 
the moUcules are differently arranged, and probably 
diflferent in number, and that in the an.orphous state sym- 
metry is absent, and the atoms arc not grouped into mole- 
cules, but are free and distimft as in liquids, altliough 
destitute of motion. Silica alfords an excellent illustra- 
tion of trimorphism. There is the familiar variety known 
as rock crystal, the form of which is a six-sided prism, 
and it has a gravity of about 2'6. Another crystalline 
form, "Tridymitc," has a gravity of 2-3, while the 
ordinary amorphous quartz is only 2 2. All these modi- 
fications may be formed by deposition from solutions, but 
at different temperatures. Sometimes one crystalline 
form may be transformed into anothci by the simple 
application of heat, and the change becomes apparent by 
some modification of colour or some other property. 
Thus the scarlet iodide of mercury, when gently warmed, 
acquires, together with a new crystalline form, a pale 
yellow colour, which gradually and slowly comes back to 
the normal tint, which may be more rapidly brought back 
by fridlioo. Again, the brick-red double iodide of mercury 
and copper changes to black at the temperature of boiling 
water, the red colour being restored on the removal of 
the source of beat. Calcic carbonate has two very distinA 
crystalline forms, one of which, the rhombohcdron, is well 
known in the mineral fona of Iceland spar ; the other, a 
six sided prism, is aeea ia anagoaite. Now, if a crystal 
of arragonite is eaddealy heated, it fitUs into a rou^h 
powder, which, on eaamiaatioawiih a microscope, is seen 
to consist of minute cryetala of Iceland spar. 

In liquids and gases we may assume, with some degree 
of probability, that the atoms are in most cases not 
grouped into molecoles.at least in the case of elementary 
bodies. In these two forms of matter the atoms are in 
motion, but the atotioa is more rapid in gases than in 
liquids, ia the foiawr having what is called a iree path, in 
which they move a considerable distaaoe, compared witb 
their own dimensions, witheat eaceaatCfiag one another } 
while in the latter they are constantly coming into colli- 
sion. The great difference between liquids and gases is 
that ia gases, unlets at or near the critical point, the 
atoms are farther apart than in liquids, other circumstances, 
as of pressure and temperature, beiageqaal. In the case 
of hydrogen gas, at ordinary temperature and pressure, it 
has been calculated that the atoms move at the rate of 
6235 feet per second, their site being at most 1-5 millionth 
of an inch ia diameter. The rate of motion, however, is 
influenced both by temperature and pressure. 

The atoms of gases are inconceivably minute, and tha 
distances between thtm, although acccssatily very far iB 
excess of the dimensions of the atoms themselves, are 
also iafinit^ beyond our rowers ol perception. Ia regard 
to water, we cannot lell the absolute distance of the atoois 
in steam, but we know this much, that they are twelve 
times farther aaatt la every dircAion than they are ia 
water— a caUc iacb of water giving a cubic foot of steam. 
But gases SI* dilfareat from aolids and liquids in being 
infinitely nKMe readUy afftfted by temperature and pres- 
sure. They possess the fMf&Hty of idio-tepuUion, which 
causes their atoms to separale fiuther and further as the 
pressure is reduced. I am not sure that there is really 
such a iorce as idlo-repnlsioo, but it is true, at all events, 
whatever be the correft explanation of it, that as the 
pressure decreases the volume increases, and this without 
any appareat limit. It baa beea argued that, if matter 
ooatists of atoms, it loUows that gases have a limit of 
•apeaaiea, bcyoad wblcb thqrouuwt piM. But it ham 
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really nolhine to do with the atomic theory, for it is not 
• qttMtion of the infinite divisibility of matter or the re- 
vmc^ In regard to which there is at the present day no 
naBner of ooabt in the minds of chemistii niui ph>sici»t3, 
Imt simply of the separation of atoms iuithcr and further 
apart. In the experiments of Gassiot and Crookes, gases 
have been reduced to a most extraordinary degree of 
tenuity, and perfect vacua have been obtained— perfed, at 
least, as regards the patticubr gases witli which the vessels 
were filled, the last traces being absorbed by chemical 
agentr. For my own part, I cannot conceive M «ny limit 
to the distance to which the atoms of a gas may be 
aaparated, any more than I can conceive of a limit to 
•pace itself. In regard to the atmosphere which surrounds 
our e.irtb, it probably becomes so attenuated at a distance 
of about forty miles as to be icarceiy appreciable in 
fiavity ; but there are really no good grauads for sap- 
posing that it is limited to 40, 50, or even 200 miles, or 
that it does not in some degree fill all space, at least within 
onr Mlar nrateoa. But it is impossible to stop here; if 
lUe la 10, It Miows, almost as a matter of course, that 
the same space contained at one time— a distance of time 
that it is as impossible for us to realise as it is for us to 
form a distinct conception regarding the dimensions of 
space itself — all the elements which we find on the earth's 
surface, in the planets, in the comets belonging to our 
•yttem, and in the inn. 

It IB well known that if we descend into the earth we 
SOea reach a point at which the temperature is praAically 
eoaalaatt affeAed» to an appreciable extent, neither by the 
heat of amniner nor the cold of winter. This point of 
constant temperatttre varies in different parts of the world, 
but in this country it is about 50 feet mm the surface, 
and is aboal 47* F. But, if we deaoend beyond this point 
Ijjr anaas of a pit or mine, we find a decided increase of 
tinperature the further we descend ; and this increment 
ol heat goes on to the greatest depths which have been 
feacbedf cither by aAual descent into the bowels of the 
earth, or by boring for water to still greater depths. The 
rate of increment varies at different places from 50 to soo 
feet for each degree Fabr. It is, therefore, a natural con* 
clasioa that there eaiata an iatcraat MUtce of heat, which 
il ceoatantly passing outwavlt and being dissipated into 
epace. The esistenceofvolcaBoee, end ol rocks which bear 
aanistakaUo cvidcaco of having ben in a itato of Aisloa, 
point to iha saaw cendmlon; and ia only a further 
alep to undciBUndtbattbeeartltwasatnlomMr period 
in a complete state of Aiaioik and that it has been 
gradual ly cooling ever iinoe^ With regard to the question 
whether there is an iotanul men of fluid towards the 
earth's centre, that Is a matter wMdi is open to diseuasiMi, 
and which cannot be determiiMd hy adual observatioa. 
If the increment of heal whkb we find in 
aone hundreds of feet in a pit weie oonthmed at thn 
ntte for a depth C4]ual to only t-soth ol the •artb*0 radius, 
•r about 80 milek nearly ul bodies with which we are 
neqnalnted would be in a state of ibsien. As regards 
volcanoes, them is at least a prafaabili^ that their occur- 



lence is due in nan^ insiaoeca to lodil caosce, and that 
they are not necessarily connedked with an internal igneous 
mass. In passing, I will only mahe this one observation 
in tegaid to the geokgy of thn oeitb'a cnatt that aome 
of the locka which were fgoneilly considered to be of 
I fottberetudly, been declared to 
1 water. Even the granite, which 
. as the backbone of our nstive 

t, X Sua, be relegated to the group pf neta- 
mocphie rocke, of which it ia, however, probably the most 
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The earth at one period was n 
gradually by radiation ; and, after a tfane^ n chM waa 
nrmed 00 its eurface. But aa thia cmst, itsslf a very 
had coodaAor of beat, grew colder towards the eurface, 
cenmaion most haw tahsn place, and inegnlar fissures 



piodoead, ^vlag liw lo catastrophes of vmAms kinds, 
Mde^eelallyiholiannalioBofinoaataianHitN. Neither 



can we suppose that the fluid nuMwaa peiflrfUy qo l eec ea t : 
on the cosirary, there is every reason to suppose that 
chemical adthm was going on, giving rise to the formation 
of gaseous matter, which found vent in the craters 'of 
volcanoes. In course of time the earth became so ooM 
that the aqueous vapour contained in the atmospherot 
densed, and a new series of phenomena commenced, 
result of which was extensive denudation and the fofOM* 
I tion of the sedimentary rocks, some of which must have 
; been formed at inconceivably remote periods. The up- 
[ heavals of the earth's crust, to which I have referred, cer> 
tainly continued long after the condensation of water, for 
we find sedimentary rocks high up in tiM most lofty of 
our mountain chains ; and th«r oeeur even at the present 
time, although in a modified fum, and only in certain 
circumscribed localities. 

But, remote as the period of perfcd fluidity undoubtedly 
was, it is a fair and legitimate conje^nre, if Imayaso 
that word in regard to a matter which scarcely adnuts of 
a doubt, that it was preceded by one yet furtiier removed 
in the dim vista of the immeasurable past. It is true 
that we are absolutely incapable of contemplating a com- 
mencement of the existence of the universe, ju:it vk-e 
cannot conceive of the beginning of time, the duration of 
eternity, or the bounds of space; but if we follow up the 
thoughts in which we have been indulging, we seem to 
come unavoidably to a period in which that form of 
motion which we call heat reigned supreme, in which ali 
matter was gaseous and elementary. How that matter 
came to be condensed and aggregated into groups, forming 
a central sun, planets and their satelUleSiOOaets, aerolites, 
and meteoric dust, I shall not attempt to conjednre ; bat 
I shall ask you to follow me in a speculation which Itrast 
you will not consider too daring or presumptuous. The 
cooling efTeiftof radiation on these aggregations of vapoura 
would probably result, in the first place, in the chemical 
union of the vaiioos dements, especially the metals and 
hydrogen, with oxygen ; and as this combination would 
set free heat formerly latent in the elementary bodiee, 
there would, for a long time, be a period of oecillatiMi 
between compounde and elements, during which the 
cooling process would go on with extreme tsidincei 
Merging imperceptibly into this period of chemical corn* 
bination would be that of liquefaAion of the compounds 
and the few elements, such as gold and platinum, which 
possess only slight affinities for the other elements ; with 
a residuum of oxygen and nitrogen gates, and steam more 
or less mixed with other v^ours. Then would follow a 
period of comparative quiescence; combustion, that is, the 
combination of the elements, would cease, and enoro M we 
contraAion in bulk would follow, and the orb would be, 
to use a vulgar phrase, played out as a source of light to 
somunding heavenly bodies, and would soon become 
covered with a solid crust, which would render it com- 
paratively inoperative as a centre of heat radiation* Then 
would follow the various phenomena which I attempted 
to describe as having been experienced ia our own littlo 
planet ; and, if we were to pursue the sneculation forther 
still, we should reach a pomt in the future as dim aad 
distant as the events X have alluded to were in the past, 
in which eon, earth, and moon, not to speelt of tha In* 
nnmeraUe eras helongiiig to other system w^ whieh 
the sinr ia studded, wilfbe cold and UMeM aa tbo impeoe« 
traUe ice^rrien of the Polar regions. But eardy these 
are not mere speculations; are tb^ not gdog on btfore 
our eyes at the present time } Is notonr own eaith in the 
stage of cooUog down after haviag comploted its period 
of adive incandescence f and ie not the san at this venr 
moment nndcrgoing thecombfaationof its elements which 
haagonaon for agss, andwOI go on for agea toeoma? 
What an the tohr pronrineoces but gigantic flaosee of 
hydrogen in the aft of combination with oxygen, and the 
photosphere hut aa almoet transparent film of gaseeoe 
matter nndergo^oembustion ; while the nndeua is still 
compoeed of matter at too high a tempetatota to admit of 
chemical oemUaetiea between iuelemeataP Andhnet 



Digitized by Gopgle 



46 



the chromoiphere, wfaldi (tvct m tbe Ftaaoboftr Ubm io 
the (oUr •peaniin, the gaeeoat or vaponrited antdaAs of 
oombiiMtoo of hjrdrofea ud the vMiow netaii which in 
the body of th* snn exiit as gaaep, bat c oa den t e d to com- 
patatlvely aanli bulb by cnoraioai pKenire ? 

The gniTity of tho eanh » about s'6, which ia about 
twice Uiat Of fradlte, and i} that or trap rock. The 
weight of the von, mi compared with water, ia only one« 
fourth that of the earth ; and as tiie contlitnenia, aa dtter* 
laiaed by the ipcAroccope, are naeatially tlie aaneiwlule 
tlw ciiiefia of gravitalioo are enorafiooaly in eacesa of 
thoae ofaonved on tho earth'a rarface, it ia a birinftrenee 
to conctaide that when, in future and far distant agea, the 
beat generated Iw tho conMaadon of ita eienentanr con> 
atitueots, and tliat derived ftom the channa of Mate 
from gas to fluid and from fluid to solid, will have been 
dissipated into spaee, its bulk will have so far conttaAed 
duit ha gravity will at least equal that of the earth. 

OeotlaiiieBt the tuhj^a of chemical diMOciation, to 
wMeb I essayed to call your attention tbia «««niag,h«s 
lad ne imperceptibly to treat of matters which have long 
beta floating in my miad, but to which I have aot hitherto 
veatored to fhre espfessioai and I Iwra tscnm your 
ladntgenee far the noaadingiy etude and laqpatftA way in 
which I have pl.aeed ibesa views belbre yoa, aad also for 
having failed to aotiea other theeiies which have been 
advaaced for tba ex^aaadonof tho phenomena of solar 
boat and light, we live in a time of rapid pio- 
gross in seientiflc research, and talk familiarly oi matters 
of momentous import, which our fathers never dreamt of. 
Let us tee that we be not puffed up with our knowledge 
—which, after all, is trifling compared to what mankind 
may yet attain to— but ever struggle on,humbl^ and hope- 
fully, in the earnest desire to learn somethmg of the 
mysteries of that i^orioos world in which we are ancb in* 

significant unit!. 

A very intercstinf; discn^^ion foHdWcd, in which Mr. 
Macic.-.r, Dr. Iiobric, Mr. Whitcl.iv, Mr. Staafsfd, llr. 
Colcni.in, and Mr. Mayer look part. 

A hearty vote of thanks having been piopoicd tO Dr. 
Wallace, the meeting doted. 



CHEMICAL I^GTICES FROM fOREJG^ 
SOURCES. 



NoTB^— AUdcgrcc* ol temperatnic ut Ccetigndc, unicM otharwiH 



Zntukfi/t fur Analytischt CktHUt. 
Vol. XX., Part 3. 

The Separation of Cadmium.— B. Oonatb aad J. 
Mayrhofer.— The statement of Ditto that eadadmn tal- 
phide is appreciably solulde in aniDoainm anlpbide ia aa- 
founded. Cadmium sulphide preelpitaied with «min««iium 
sulphide paiies even through a double filter. Hence 
sodium lulphide thouidhonsed if cadmium i» present. 

New Reaction for the Detection of Sulphur and 
Nitrobenzol.— R. Brunncr. — The fulsiarce to be ex- 
amined is mixed with a little strong poi.T?iia-l) e, a few 
drops of commercial nitro-benrol and ofatiol ' il nic added, 
and the mixture is allowed to fiand at the i.iin;ii c n tem- 
perature, with occasional j.tirr:r,;^. After some tLrrjc, i( 
sulphur or an alkaline tulpt.idt- is ptc-^L-nt, ih'- ic .ippc.-ars 
a red colouration, due to the rcdi.ction ul' nitro I cnzul. In 
this manner, both free sulphur :md the ^u)[ hur pcNtnt in 
white of egg, in bread, wool, <fi.c., may be d:rcc:ly demon- 
strated. An inversion of tlie process m.-iy serve for the 
detcdtion of nitro-benzul. 

Deteaion of Small Quantities of Cobalt and 
Nickel, simultaneously rrtscnt.— E. Donath and J. 
Mayrhofer^— The precipitate obtained io a systematic 



I CiiiMiCAt. News, 
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aaahrais wliich mx/ consist of nickel aad cobalt sulphides 
ia disaolvod ia a aiaimnai of nitric arid, mixed with an 
excess of •oda4ye, and a corresponding quantity of solid 
iodine, aad boilod. If little nickel and much cobalt are 
present the pndpitato is brown or brownish black, 
grannlar, and loose. Ia the opposite case it ia either like 
pure nickdoaa Oaide or of a dir^ greyish green ; it ia 
filtered, washed «dlh hot watar, and introduced Into a 
test4abe by peifoiatfaig the filter. Here it is shaken op 
with ammoaia and a few drops of ammonium chloride 
solution aad filtered. The filtrate, which can only contain 
nickel, is mixed with a fbw diops of ammonium sul- 
phide. An immediate daifc btowa eolonratioa followed by 
a Uack precipitate, shows the preseace of aidteL The 
residue upon the filter is aeveral times drenched with am« 
monia, thoroughly washed with hot water, dissolved in a 
lew drops of hydrochloric add, and the eidalioo boiled 
with a Ranteat of solid potassa. Afker the predpltate 
baa aabaided, the Mae eolonr of an alhaline cobaltata is 
observed, which is soon decomposed, with a deposit o 
brown cobalt coxid 

The Ash of Coke.— A. Wngncr.— A reply to a paper by 
Dr. Muck, in wl.ich the l.iiccr aitfibotea to the antboc 

views wliieh he entirely disclaims. 

A New Test for Potassa. — L, L. de Konlnck. — If a 
lo-per cent solution of sodium nitrite is mixed with 
cobaltous chloride and acetic acid, the liquid forms a re- 
agent for the deteAion of potassa, much more sensitive 
than platinum chloride. An immediate yellow precipitate 
is obtained in a solution containing i part potassium 
chloride in 100 parts of water. It is still perceptible if 
diluted to t '. 1000, but in the proportion i : 2000 a precipi- 
tate is no looger obtained. Ammonia gives a similar but 
much less sensitive readion ; the salts of magnesium, 
calcium, barium, strontium, iron, aluminium, and zinc 
are not precipitated by tho reagent. The author is 
endeavoanag to (taoad a ttOMtltanva proceaa npoa tbia 
reason. 

Dateimiaattat of the Specific Gravity of Liqtiida. 
— L. Weber<--T1ie aalbor takea two U-tubea of cqoai 
width, each with a ehort and a loag Itaib^ eoaneAa tho 
tvro abort Umbs by atcaaa of acaoatdione tiibe,aad poara 
into oae of the long limba water, aad lato ^ other tba 
liquid to be etaaiiaed. The Uqada ataad higher In the 
long than In the short limbs, and the dilfcrencee of levd 
will be inversely as the specific gravities. 

Behaviour of Platinum Crucibles on Ignition. — H. 
Beilstein.— New crucibles suffer a greater or :t s decrease 
in weight when b.calcd, but after repe.-itcd li^iKtion such 
changes no Ioniser occur. 

Preparation of Hydriodic and Hydrobromic Acids 
— C. Winckler. — The author uses a solution of iodine in 
carbon disulphide. Over this is a stratum of water, and 
hydrogen sulphide is introduced as usual. The method 
it applicable for hydrobromic acid, but with less distind 
advantage. 

Detection of Alumina. — M. Beckmann. — The autiior 
recomaMada haiyta water in place of sods-lye, as not 
being cooiaarfnated with alomiiia aad ailica. Solntioa of 
amaioaiani diloflde la added aftenratds, aa nsaal. 



MISCELUNEOUS. 



Popular Science. — In a morninjj paper fcr the 17th 
inst. wc find a list of explosives mentioned ai> used on 
fihip-board, among which figures one under the name of 
"sodium oi calcium." 
The Royal Society of New South Walea.— 
I (Original Rtuarch*i.)—Tht Royal Sodetv of New Sooth 
I Wales offers a prize for the best coauaaaication, COMda* 
ing the results of original reseaith Of obiWVBtNB, sqpoft 
each oi the IbUowiag subjedat— 



Chmical Noticts from Foreign Sources. 
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Seriesl. — Tobc tent !r. not laterthan September 30, 18S2. 
No. I. — On the Aborigines of New South Wales, /as. 

2. — On the treatment of aurifencis pynles, £2^. 

3. — On the lorage plants indigenous to New 

South Waleii, £2^. 

4. — On the icflucncv: of tlie Australian ilimate« 

and pastures upon the growth of wool, £2^ 
Series II. — To be tent in not Uicrthan Au;;ust 31, 1SS3. 
No. 5. — On the chemistry of the Austrahaci guir.s and 
resins, ^25. 

6. — On water »upply !n the interior o{ New South 

Wales, £2S. 

7. — On the embiyology and development of the 

marsupial, ^25. 

8. — On the Infusoria peculiar to Au'tralia, £21. 
The competition is in no way confined to Members of the 
Society, nor to residentj in Australia, but is open to all 
without any restriction whatever, exceptini; that a prize 
will not be awarded to a Member of the Council for the 
time being ; neither will an award be made for a mere 
compilation, however meritorious in its way — the com* 
munication to be successful must be either wholly or in 
part the result of original observation or research on the 
part of the contributor. The successful papers will be 
published in the Society's Annual Volume. Fifty reprint 
copies will be furnished to the author free of expense. 
It it the intention of the Society to oSTer additional prizes 
should this first attempt to encourage original scientific 
investigation be reasonably successhil. — A. Livebsidgb 
and A. Leibius, Hon. Sees. — The Society'* House, 
37, Elizabeth Street, Sydney. 



MEETINGS FOR^ THE WEEK. 

HOKDAV, 30tli.— LondoD Initiiutioo, ]. 
Medical, 

Society of Arts,B. " Rcceat Advancct in Pboto* 

crtphy," by Cipt. W. At W. Abney, I'.R.S. 
TvitOAT, }ztt— Institute of Civil Enginecra, S. 

Ktntl Inntitution, 3. "The Mccbiniim of the 

SeniCi,' Prof. J. G. WKeodiick. 
~— Socialy of Arts, 8. " The Social and Phyiical 

Capaciilei rf New Zealand (or Tea and Silk 
CuKivalion," by William Cochran. 
WaONlSDAT, Feb. itt.— Sccieiy of Arts, b. " Stained Gl»i Windowt," 
by Lewis Foreman Day. 

Phtrmaceulical, 8. 

— — Obstetrical, 8. Aaciversar)r. 
TnvKsoAV, 2nd.— Royal, * io- 
Chemical, 3. 

Royal Inktitutioo, 3- " Corals." Ur. II. N. Mose. 

ley. 

— — Royal Society Club, 6.J0, 

FatOAV, 3rd.— Royal Insiituiiun, B. " Ai^YioB of Molecules, Free and 
Conitraioed, on Radiant ileal," by Professor Tyn- 
dall, 9. 

Geoldgiiits' Asfocialton, S. Anniversary. 

SaTUSoaV, 4lh.— Koval laiiiiuiion, 3. " Ludwig van Beethoven," by 
Prof. I'autr. 



TO CORRESPONDENTS. 



R. Naman Btdmaynt.—K notice of the book on Coat appeared 
\D tbe CHEMICAL News, vol. xliv., p. 26}. 



W. p. THOMPSON, C.E., Chemical Patent Agent, 

6, Lord Street, Liverpool. 

(LAaoiST Provisionai. Patent Dt-siNtss in the Kinodou.) 

AKfKits tn all Countrici. 
Chemical Patents a Speciality. Manual of InstruAions Gratis. 
PATENT LAW IN PLAIN ENGLISH, jth edition, revised 1SS2, 
by W. V. Tlloi:r^oN,C.li. Bnliib poitioo, 6d. ; a I couotiies,2i. <ti. 
" Tbe lulhor writes with the aiiv«otage cf pcrsooal expeiieoce. . . . 
A very valaable digest."— fnjinrrr. 

London Office :— 
W. P. THOMPSON and BOULT. jij, Hioii Holborx, W.C. 

1^ R . J~! MERRY, 

ASSAYER AND ANALYTICAL CHEMIST 
SW AN SfiA. 



FLETCHER'S 

AUTOMATON 



PATENT 

BLOWPIPE. 



A I 

FLETCHLR S I PATEMT 
AUTOMATON IbLOWPIPEL 



This at once supersedes the whole of the patterns of blowpipes oo 
icy list. It is seif.ligbtiDS and self-adjustinf;, requiring no laps or 
spring valves, a slisht movement rf one pin adjusting both air and 
gas at once. It is p<rfe(rtly adtpted lor all purposes, from the finest 
chemical analysis to tbe bracing of locomotive boiler tubes, and is 
adapted either as a table or hand blowpipe »•% desired. Illustrated list 
of laboratcrv heating apparatus, January edition, price 2d., post frea. 
Illustrated list of domestic bcatins and cooking apparatui, price ad. 
post tree. 

THOS. FLETCHER, 

MUSEU M STR EE T. WARRINGTON. 

gERNERS COLLEGE of CHEMISTRY. 

lostraAioo and preparation la CHEMISTRY and the EXPERI. 
UBNTAL SCIKNCHS under tbe direAion of Professor E. V 
GARDNER, K.A.S., M.S. A. 

The Class Rooms are open from :i to j a.m. and fron 7 to lopjs 
daily. 

Eipecial facilities or penoci preparing for GoveniDSDt sod Other 
examinations. 

Private Pupils will Bnd everycoovenience. 

Analyses, Aiiays, and Praftical iDveiiigationi cooaeOed with 
Patents, Accoodufied. 

ProspeAuses and full particolars oq application to Prof. Qaidner 
at Ucmers Collciee. S4. Hen ers-tircrt W. 



r ROOT'S Pft'PEKT' 

T IBliI.OI«AMB01IiFR 

Vi' Save i 1 

ECOrfoMicAL 



EASYTRAISPORTIN MOUKTAINOUS COUNTRIES,! 



KfiAPSPATENT MECHANICAL 




TJ1E-5ATEJiTSTE/llH:B01LEI^C« 
BIRMINOHAM 



XXTater-Glass, or Soluble Silicates of Soda 

V V and FoUib, In larre or small quantities, and either solid 
or in solutioo, at ROBIillT RUMNiiY S, Ardwicii Cbemical 
Works Uandieatcr. 
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AdotrUtttHtntt* 



I Jan. a7, iSaa. 



IRISH HILL BAUXITE (Alum Clay). 



The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufadlurcrs of 
Alum, Sulphate of Alumtnft, and Alum-Cake, of the United Kingdom, America, and the 
Contipcmt, almost exclusively. 



Analysis by John Pattinson, Esq. 



Dried at 212* F. 
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Peroxide of Iron 0*47 
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Titanic Acid 
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Combmed Water 



G«made(ezur«qual.) itt Quality. 



zS'oo 

0*23 



^0 



53-83 
i'57 
867 
5*8o 

0-83 

29*27 



2nd Quidity. 


"6 


52-00 
457 


s 

IS. 3 


WOO 
6*20 


\ over J 
the 


i'i4 
24*00 


a 

Ch • 
B Si 

" 1 


99-91 





ri 
I* 

jk 100 00 99'97 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing' Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore wc can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. ci.f., or deliver^ at any Port, in Bulk or 
Bags, Lump or Ground. 

. ^ « n . GEO. G. BLACK WELL, Managing Director. 

RiLbmoad Buildings 26, Chapel St., 

LUerpool. 



ESTAnLISIIliLl K-jt. 



ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AND IRON FOUNDERS. 



LOW LIFT STBAM JET PUMPS, 

(HALLAM'S TATRNTI 
Fcr Lifting WiUtr/rom WtlU, Steam Ship$, Tmlitt 
Rivtn, Rutnoin, 4«. 



Blowing, rumping, Koinng, \\ amiuj;, »na i aii t 
orUoy required power, lot Irrigatiog, UraijuDg, Mia 
eiWatet works purpotes, and UumiMlwmofei 
Cbemicsi. Colliery, Copper Ore, GaM Mioittg, Gil 



HaBnlaAvrert ei every de»crirtion of Condensing, or High-preuure 
Blowing, Pumping, Rolling, NViiidtui;, and I'liicDt Slcain-engmea, 
' ■ ■• - - M laing, Rolling Milli, 

[ every deacriptioo cf 
,GU««,and Rock'Ult 

BlMk-Mb Kcvnh .r.n FurnMC* ol tlw Mott ApffONd T^, 
BctMncr Siicl-Ksil i'lant. 

Conprcuing-Engine* for Coltierica, Iron Work*, ud Wcldon'* 
Patent Bleachmg-Powder Proccaa. 

Cautlic. Chlniatc, Dccanipf sine, Nitre NUro-Glycerine, lodiDe 
PoUr.h. bull hur, Aciil, and Uiilit Pan». 

Gas riixlut.t.r> I'atcnt Inr Heating and other Purpoee*. 

Pyiito buincra lor tcith, ^orweKlaD, and SpaBiah Olaafif Im- 
proved Coniliudtioo. 

PateDt Kouaiog Machinery for Brewer*. 

Rctoru, Acid, Gm, ItNttna, Nitric, Nitra Nitr^GtfctriM *mi 




Vitriol Kefinine 
~ uperoi 
Steam Sulphur Melter. 



Steam SuperbeaieninptairadiarlXI Tar,«l4 



Stilli for Uil, Keain, and Tar. 
Wheels, Uevel Uiue, and Spur Moulded on the Shorter! Notice 
by Pauat Machinery. 



Makers of Matlear's Patent Caibonatini; Furnace, loac 
Walsh's I'ateni Sulphate of Scj,i I- umacc, rarnell andBilil 
FMtnt Caaaliciscr, and Kynaatun's i'atcot Alum Plan 

Lifts «» Affiieatiom, 

Phetognphi, Plans, and other iaformatloa sappUed 

OB receipt of Order. 

81 HEUrS EHGINE. BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 



Prices for HEioiiiior sot uorb tha!« 40 rr., at 30 lbs. Pac-iavat 
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W. H. UAILEY and CO., Engineers, Ac, 

AL1510N WORKS, SALFOKD, MANCHESTER. 



BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 



GAS PURIFICATION i CHEMICAL CO., LIMITED, 

Z6l, 162, 163, PaLMSRSTOM fiUlbOIMOS, LOMOON, B.C. 
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ON MANURE PHOSPHATES. 
By K. WALIW. CiMMical BagiaMr» Anvtah, 



WaSM I wrote my last aitid* Od this rabjea in the 
CmncAi. News, vol..xxxviii.,PP- 37i 50> I could not have 
IllMgiaed that it would take such a long time before the 
aaavcia of tboee pboqibataa by the method of citrate of 
•miBoaia would ba gaaatal^ adopted. The more, as I 
knowt that the greater namber of English agricultural 
cbemittt are convinced that the phoaphoric acid soluble 
in tba cittatt) ia equal in value to the phosphoric acid 
aolaUa ia watar. 

Profeesor Paienaann, in Oemblouxt Chief Manager of 
the Belgian Royal Agricultural Stmona, had in 1877 
oiBcially aanoanced that from January i, 1878, all the 

Eboaphoric acid soluhia ia tiw atrate of ammonia would 
a counted at the MHM lale as (he former soluble in 
water. In sboit, any aanple of (up«rphosphate would no 
mon be valued on ita contents of phosphoric acid aolabia 
ia water, but only on its contents of phoapboric add 
MliAteiathacitntaof amoMoia. To tbia iatiar p t oeaaa 
waa than airaB tin tana detannlaatioa of anIarffaMi pte 
flMiie acid. 

Naithar nannre nMnnfaAuieri nor agricaltarista 
tba aliglMaat objaftina to tbia innovation, bacaaM 
body Itanad IdauaU writ off by it; and to-day ft 
agmeh beeoata tha cmloaB» tbat neither party appeara to 
think that it baa am been otlmwiae. The more so, aa 
the repeated tfiala of latter yeara have cleat ly shown the 
anperiority of precipitated phoepliate (reuograded pboa- 
^Mla) to the anpuphoapbata. All the eueiincaa of 
ToaiMb Qnadaan* Patataiaaa, and many odmai aiai fejr 
the tfiala of Inte^ eoaffnaad to tvidaaca. 

Aa aooB aa the dadaioa of Dr. Paianaaaa waa known, 
the Qaimaa ai^erphaaphaia a waala a a icfa took up tha 
aiatter, aad triad with aH thair aiight to iaifadaoa tha 
tame ^ttern into Oeimaqys bottbayiBnadUBOtaaeaay 
aa they had a right to hdiava. That* won aona aaaiaMit 
acrfcoltonl chanUata who ware naribftfar of tbo tame 
opiaiaa at Pataoaaaa, aad foaght V aad writing ior 
the aame caaao} bat tha naatar anaibar of than, in 



eluding BOOM of tha SMatlaflnaatial, w«fa tboioagbly 
agaiaat it. . _ 

the Gefnaaa ProliNaoca new eoald pardoa PatatOMaa. 
that be bad lafaa, aa oaa of thaot (Peternaaa ia Qanaairi. 
aocb a meaama witboat ftnt haviag daaHndad aad «»• 
uined the bi^ panaitrioo aad aiaant of naftad aage 
■gncnitnrai Oemany. 

However, some of them were honest enoagh to begin to 
try the matter by experience, and at thia p«iod, even the 
most inveterate oppeoenM of Petenr.ann'a q^Mem were 
obliged to cone over. It waa generally adbttlod that 
the phosphoric acid soluUoin the dtfate lutt at iaaattbe 
same value as phosphoric add Mlable hi water. /or lAosf 
limff of toils in which tht upmmt»ti mn uuuu. They 
coacinded that further expetimenta neat ahow if the 
eitnaiity ia evident in all kinda of aoila. 

Anyhow this was a great step fotwafd— by wUch 
German snperpborphate makers have profited. They 
h«vc begun to count the phosphoric acid aotuble ia citrate 
—tn atUndcMt—aX half the price, as that aolnbie In water. 
There cao, however, not be the slighteat doubt that ia a 
time very near to come, the same system aa used in 
Belgium and in France will be adopted in Germany ; at 
all events, manure makers then do Uteir atawit to bring 
tilings to this solution. 
It ia ii— • taenUcabk ite BmMi*! 



manofaAurers — by far the most interested in this question 
•—did not take serious steps to follow the aame road, 
Tha quantities of superpho»phate made by the English 
works is so very important that those maouudured on the 
Continent are a mere nothing against it. The Enelisb 
superpUokpiiate manu.'aftory loses annually hundreds of 
thousands of pounds persisting in their present system 
—and tliia ia ttmee in wbicb the cbeniciu trade cannot 
aSard to mafca aoiy aeparitaens leasee iriiida eedfy aiight 
be avoided. 

Every experienced aaperphosphate maker Itnows tlut 
even the purest raw phsiphates (containing only traceaof 
iron aad alumina) give superphosphates, whiu eeataia 
} to t per cent of phosphoric acid not eoluble in watar 
butcHflyin the citrate of ammonia. Most i^oeptaataai 
however, used for the trade in question, give superphos- 
phates containing in a fresh state i| percent of phos- 
phoric acid not aoluble in water but in the citrate. After 
storing of three to four months* duiatimi tide latter 
amonnta to a to 3 per cent, and loaietfaMa avea a aaia 
of coniBB to the detrimeat of the pheepboric add eolaUe 
in water. 

If we take superphosphate, on an averags.aaceatalalag 
14*5 per cent phosphoric acid soluble in citrate, or 13 per 
cent phosphoric acid soluble in water, li per cent are lost 
for the English manufaaurer. That ia to say for tlie whale 
quantity of phosphoric acid la a d ai od adaUa fiv 
available for agricultural pnrpoees, 10 per cent. A I 
faAnrer making per year 3000 tons of sui 
aAoally lotes about ;Ci20o annually. 

It ia certainly 00 advantage for the agricultural che> 
mlala to endunge the handy analysis of pho^erie add 
iolnble in water, against the more compUaMed aad tediooB 
one of phosphoric add soluble in the atrate. 

They were, however, obli^ to do it 00 tlia Ceatiaenti 
and the Bn^iah dieniiata will have to Cdlow. eoeaer or 
later. Tbia awd* of ana^yab baa now anived at each a 
perfedioa that the raaidta of die diUHeot cbemiats, whea 
they follaw the aaaie method, ere aMMt aatisfisaafy, aad 
just of tha same accordance aa the andysis ofpbospheda 
add MtaUe in water. In the Intetnatioad Congveae of 
Agfindtaial Chemists, hdd at Parie laat anmmer, the 
maaairof aaa^eie was fixed for the leat. 

I will aowaanate in aaCswwondaaanoidble the coal* 
perativa neelta, givea by a great seriee of trielahi diffveat 
parts of Bdginn, Qermany, and Fraaee, betwaea the 
superphoSBhate moaobasic phosphoric acid Md die pr» 
dpitated fretieMradad, goncback) nboaphoric adt^ sea* 
sMffwl tobe Ubitsie; the fiiat sdable ia water* the aacoad 
sdaWe ia citrate of ammaaia. 
I. Ia heavy clay aoila, the phoephotie add Soluble ia 
water baa the aame effNt aa phoapboric add adidla 
ia the diralib aonetiane evaa a trifle bettei; 
a. ta iolle licli M bnaiaa* Kmaioae adls, alaty aoila 
the effeA of the aeeoad ie of Csetf the same aa that 

of the first. 

3. In light, sandy soils, the eflbA of phosphoric add 
soluble in water*ia aarpcisingly inferior lo thai of 
phosphoric add adahle ia the dtrate. 
In short terms, the one is worth as much aa the other 
as a gtntrai ruU, but the inuUigent fanner will take bia 
choice in consequence of the soils be has to deal with. In 
the latter years experience has shown that in light, sandy 
soils, even predpitatcd phosphate dried at a very high 
temperature, and in consequence only containing traces 
o( phosphoric acid aoluble in the citrate, is by far superior 
in his adion to superphosphate. I have likewise to 
remark that repeated trials have shown that phosphoric 
acid as predpitate is a little superior to phosphoric acid 
as it is in a retrograded state in the superphosphates, 
though both are solublo in the citrate. I attribute this 
difference in sAion to the different mechanical state of 
them, the precipiute permitting a finer division in the 
soil. The reason why monobasic phosphoric acid has in 
the most kinds of soils an adioo inferior to tbat ooa 
af Mbdde phoivteikadd Iseeqrtaeivlda. Ia 
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cUy Mill, the firit one, the monobaeic phosphoric acid, is 
pat into aolotion by the water contained in the ground 
nlher quickly, hot it fixed immediately throagh the pro- 
pensity of auch loili to retain all kinds of sut solutions 
mechanically, and this in a very powerful manner. and 
by it is transformed by the limestone, iron,'or alumina in the 
ground into bibasic phosphate of lime, iron, ornlumina; 
and as such it is by slow degrees, according to the want 
of the plants, again put into solution by the carbonic 
acid, certain salt solutions, and even by the secretion of 
the roots themselves. The bibasic phospbntn liM BOt to 
be transformed and is ready for afiion. 

In light and sandy soils, the superphosphate is more or 
less lost; those soils, not having a very- strong t'lning 
power, the rain was!n-s its solution right through into the 
subsoil, before it h.is time to transform itself into b b is-ic 
pl»0»phatc. This latter, liowcver, put into the ground as 
each is only — being slowly soluble — put to profit by and 
by^ust as the plants wanted it during tlicu :;r<)\v ili. 

The conscqucnci! of those obseivations iias btcn that 
phopphfiric: acid in the precipitate of lime is already paid 
.•>t a little hs(;her rate than pht spboric acid in the super- 
phosphate in ISclg imi and tl.c north of France. The 
demand far exci-eds the t rdiliidiion of tbe fi rmer. 

The enormous lo- f t.if V.: C !i suicrpjio ; ".i.iu 
makers is not the only Hrav. br.fk in this important qiit s. 
tion ; a great lepouice of liie l-;iij;li~h themi-'.il manufac- 
turing indi;stiy is irr.c.vite tut ill by iii.nntaining the 
present system. In Hr)i-'.land aie actually great quantitieft 
of muriatic acui running; to waste, nut to count tliosc 
enormous quantities wliicli are tmplLi>ei] tor blracl; 
making. This latter article stands at ptestnt at a price 
which makes it hardly worth wliile to niaiiuf.iCturc it, and 
many works use hydrochloric acid only for that purpose, 
because they are not allowed to let the acid run away. 

England has equally great layers of natural phosphates, 
too poor to be employed for superphosphate making, but 
they are just the thing to serve as raw material for the 
manufaauring of precipitated ,phosphalf, by means of 
the now useless quantities of muriatic aciil. With the 
progress this kind of n-.anufafture has made in the latter 
years, it would be an exceedingly profitable one in 
England, 

Of course, as long as precipitated phosphate has to be 
export! ;i tr: bring its real value, no manuiaiflurcr will find 
it inviting enough to go in for it, though even for export 
it would very well be worth wliilc to nianufadure it ; and 
once tried in England by some farmers it would make its 
Way in no time, even if chemists and superphosphate 
makers cannot at yet make up their minds to introduce 
officially the clltate of ammonia analysis. 

May thcbc few lines tends to direft the attention of 
the leading cheniiial men and manufadurer.s in Eng- 
land to the important questions before named, and c.iuse 
them to take sucious and united steps I'.ir tlic weUarr of 
the English chemical trade by following a system now in 
ippUcMioBSgrthepMtfiBitryeanoatbd Coalineat 
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M. ScHOTmruaoBK hns recently made a communication 
to the Chemical Society of Paris, which if confirmed will 
have an important bearing upon tka fiindaroental principles 
of chemicn] icience. Whiitt panning his researches 
oo the petrolennii of tiae Caneatne, the author has not 
btm satiified with the nmlte of bis analyses, which, 
IllOBgli made with the neatest cave, frequently showed 
man tfiaii xoo per cent « matter. It it known that the 



DO per 

ohiBata aaalynt of euch bodies is efllBaod by bamiag a 
migbt, P, of the sttbetaace in pare dry onrgea, and by 
iMitfriag tlM qvantitiee of water and carbooic acid which 
aloM aia ftcmed in the combnation. Tlia weights f of 
IqrdMiea nd of cnboo m MiiMd from tbc qoaotiiiia 



of water and cattoalc add ftraad, aad «• oofjht to Iwvs 

For this calculation to be corred it ii not neeetsaiy that 
the composition of water and of carbonic acid must be 
absolutely exaA and constant ; HjO must contain pre- 
cisely }6 parts of oxygen to 2 of hydrogen, and COj must 
consist of 32 parts of oxygen to 12 of carbon. The beat 
analysts of .til countries have demonstrated that such is 
the facft. In the c.tse of M. Schutzenberger's analysis 
the weisHts /> and of hydrogen and carbon, calculated 
for tiiL- f innahe HjO and COi, are greater than P; and be 
finJs / f / = I' + m, without being able to find any change 
in the nature and purity of the products weighed. 

.■\s the Caucasian petroleums have been but recently 
stuilieJ, M. Schiit.rrnberger considered it necessary to 
verify the facts witli other produAs. Pure aniline and 
benzol showed the same anomalies, yet there cm be no 
doubt as to the composition of holies which hjvr brcn 
lor years so completely studicil ; i n 1 | irt'i of bcr.-,>I, 
t r,ll£., have given quantities of water and carbonic acid 
such that the sum of the weishts of carbnn and hydrogen 
present is = loi to loi's. All causes of error inherent 
in such analyses have been examined and dilCUHedt aad 
more than 150 expciimenls made. 

The author has sought to-prepare pure substances which 
sliLuld ;:ive too percent, and others giving loi percent. 
In so doing he h.ts made the curious observation that if 
Caucasian petroleum, aniline, and b::nzol arc heated with 
Kodium or copper, and distilled they acquire the property 
of giving more ibi^n 100 per cent on analysis, and retain 
it for a long time if kept in the dark. .An exposure of two 
hours to the liglit was sufiicient to cause a sample which 
had previously given 101 to lofs, in a series of deter- 
minations, to show no more than 100 pel cent. Thus so- 
dium and copper would have the curious property of 
modifying certain sub-itances without changing their appa- 
rent properties. The faCl of the possibility of causing 
compounds to sit ld more than 100 per cent by the a(ftion 
of sodium, and rcstniini.' ll'.<-m 10 the normal state by the 
action of Uj'M, eliminates all errors due to weighings and 
sr. ,-.r. if Illations : such trrors would appear promiscuously 
in bodies whctl----r :iio iifieil by «odium or not. M. Schutz- 
enberger, without [iropusing any formal theory, suggests 
that the composition of water and of carbonic acid is not 
always what is suppost-d. It may also be that the Weight 
of atoms varits \\'ithm certain narrow limits. 

If what w e c.tU .-.n atom is merely tlie lesult of a vi- 
bratory movement of matter accoidin^; to a certain law, 
this vibratory movement of the hyiiroiiarbons may possibly 
be modihed by tliat of sodium or by the luminous vibnU 
tioBS.— Amw SdtHHfiqmtt and Ln UtmitM, 



RESEARCHES ON THE COMPLEX INORGANIC 

ACIDS.* 

By WOLCOTT GIBBS, M.D., 
XesdlMd ProlcMCr in linrvard L'Qivenil|r« 

(Cootiaoed from p. ji.) 
PHOSraO-MOLYBDATBS. 

24 : 1 Cro€io-*oMt Salt^Ttui disposition of the Cobalt- 
amines to form highly crystalline compounds, together 
with their well-defined and various degrees of basicity, 
led me to study the relations of these bases to the phoepho- 
mulybdic acids. This had already been done to a certain 
extent with the 5:1 atom series by Jorgensen, whose 
results I shall cite in connexion with that series. Neither 
roseo-cobalt nor lutco cobalt forms well-defined salts with 
24: I phospho-molybdic acid. I had therefore recourse to 
C i eC S frCObalt, 1 ti c oxide of which may be writtea— 

Coi ; M M s I N Ojl ^O, or, briefly. CcO. 

« rrocetJingi cj Ir.e Arunom AiUtmf if Afk Md MnWIV 
ConmnaicaMil by the Author. 
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The chloride of this series gives no precipitate with 
solutions of 7 : 3 ammor.ic molybdatc, or of h;. Jro-Jisodic 
phosphate; but in ai» acid solution of liiete two salts a 
solution of the chloride throws il iwn a beautiful bright 
yellow highly crystalline salt, which may be washed with 
coM water. The poition analysed WM dtted on ««d]en 
paper only. Of this salt— 

X"0728 grm. gave 0 8133 grtn. M0O3+ P^Oj = 75 81 
per cent. 

1*4320 grm. gave 04719 gim. PjOj = 2 ()6 percent. 

This corresponds to 72"85 per cent MoOi by difference, 
•nd 24*19 per cent 01 CcO and water by the low. The 
•aalyMt agne veiy doscly with the fomuU— 

a4UoOx.PtOs CcO.aHaO'f siaq, 
wfaicb leqalra — 

C*Ic. 

72!>2 
299 



34M0O3 .. 



P2O5 

CcO 
ajHsO 



3456 
142 

734 
414 



4746 xwoo 



tiadflf (he microL^cope this salt is <:ccn to cun»>iHt of fine 
yellow felted needles. It is very s!i;:;htiy poluhle in cold 
water.but is soluble in rather larr;e [HL-intity of boilinj; water, 
giving an orange-yellow solution, with a strongly acid 
reaAion. The solution gives with argentic nitrate a 
very insoluble sulphur-yellow flocky piccipilate, which 
after a time becomes crystalline, and a pale yellow flocky 
precipitate with mercurous nitrate. No precipitate is 
formed with cupric sulphate or baric chloride. '1 he s.'ilt 
could not be rc-crytuilised : it is interesting as a particu- 
tadljr wcU-defined sdaUe add salt of the «4 : i alom itrits. 

24 : 2 Acid Potassium Sail. — This salt was prepared by 
boiling to((ether solutions of potassic roolybdatc and phos- 
phate, adding an excess of nitric acid, and boiling the 
whole for some time. As in the case of the ammonium 
salts, the prccipitatif n is greatly facilitated by this pro- 
cess taking fl.icc vtry flowly in the co'd. The salt 
obtained v^as 111 '.tty ii.ii.lu i.r_>^i..I-, br,if:i'. > clloWt and 
but slightly soluble in cold water. Uf this salt — 

0*7772 grm. lo«t on ignidon crtaS gnn.BX'44 p«r cent 
water. 

0796* gnn. lott on ignhioQ gna,—v66 par cent 



0*1703 grai* gava 1*0895 B""< MoOa-t-PtOjagg'io per 
cent. 

t*3a^ ^n. gave 0*0779 gm. PaO>M|h«3*76 per ceat 

1*3033 RTtn. gave 0^0778 gm. P^lf^aS'ge per cent 

P2O3. 

The phosphoric oxide wastwice precipitated as ammonio- 
magnesic phosphate. The analyses conespond with the 

formula — 

a4MoO).Pa05.3KsO.HaO+saq. 

which requires — 

34M0OJ 3456 Sqm ««« 

PiOs xaa 3*69 3*76 3*Ba 

aKaO.. 189 4*90 515 

4^0 7a 1*86 r60 rC4 

3899 100*00 

Tw*nl}-(tto Atom SfrifS.- In the paper already referred 
to, R»mmcl>'beTg h;is described several salts in w hich he 
found the ra'io of molyt dic to phosphoric oxide as 22 ; I. 
Unfortunately, he has n<it {;iven the niethcd of .iiuilysis 
whiih he tnipli yed.and in a question of so inui. h dilViculty 
and delicacy it is, to s.iy ilie U.ist, extremely desirable to 
know what degree of precinon m.iy be cxpedcd in the 
aaalysea. At his results appear to be supported by my 



ow n, I shall adopt them, leaving to the farther progress of 
anaiaical cheaiatiytbe final Settlement oftbo ftwdooM* 

ful points. 

22 : 3 AmmoHium 5<i/f.— Rammelsberg found for the 
neutral salt of this series the formula— 

22MoOj.I'iOj.3(NH4)jO-H2aq, 
which corresfKonds, except as regards the amount of water 
of ciystaUisatioiu with a pbospho-tttagstate which I have 
already descri b e d " 

22\VOj.Pa05.3(NH4),0-h2iaq. 
li. uiie preparation of a yellow insoluble ammonium salt 
exactly rcsem M Ing the cccrespoDdiog ealt of the n4i.atiea 

scries— 

1*6885 W^' ignition with W04Nas 0^*0173 fno* 

«5'I7 per ceat NHj and HaO. 
17764 grm. gave e^oo gm. P^Hbi*4*I7 per ceat 

I 9024 grffl. gave vtoas gm. TsfiM§t^4'oi per 

PaOj. 

I -2334 grm. gave o*fi96a gm. NH4Cla4*«3 per 

(NH4)iO. 

The salt was dried for some time in pUno over sulphuric 
acid, and had evidently lost water ol ciy--t.iihb.ttion. If 
wc dcdud the remaining water, 0*94 per ceat, and cdcu> 
late the analysis for an anIqFdRNM aut,wo have |br the 
formula— 

naMoO^PaOs^(llHJ^: 



24.M0O3 
PaO... 



3168 
*4* 




3(Nti^0 tjfi 
34«0 

In aoother preparation — 

1*0324 grm. lost on ignition with VV04Naa 0*0933 gnn. 

a 8-93 percent NH^and HaO. 
a*o6^^grms. gave 0*1335 8"»- ^tOj}Agtwmyi& p«r cent 

a'03y ^^s. gave 0*1336 gm. P807Ma«3*84 per cwl 

Tlicee analyses lead to the formula — 

a2Mo03.P,Oj.3(Nfi4JaO-(-9aq, 
which reqnires- 

Cide. 

22M0O3 .. 3168 87*38 87*«t 
P,0. 142 3*9» 3'*4 

3628 100*00 

If, from the analyses of the two salts above described 
we calculate the c< niposition of the combination of molyb- 
dic and pliosj iioric oxides supposed to be isolated, and 
compare this with the percentages calculated upon the 
two hypotheses of a ratio of 22 : i and a ratio of 34: t, wo 
bavo— 

Ctlc. I. It. Cklc. 
22M0O3 3168 95*76 95*76 9576 96 06 3456 Z4M0O) 
PaOj 14a 4*24 4*24 424 394 «42 PsOj 

3310 loo-oo ioo*co ioo*oo loo oo 3598 

In both cases the pliosphoric acid was precipitated 
twice, but the ammonio iiiagnesi.an phosphate was not 
' trc.Tted with ammonic fulphide. According to the results 
I of Ur.Gooch, already cited, the probable error of this method 
1 does not exceed I per cent in excess o' thequantity of phos- 
phoric oxide present. It app<?ars, therefore, that the correc- 
tion to be applied to the phosphoric oxide in the above ana- 
lyse* does not at most exceed o 04 per cent. The mean of 
Dr. Gooch's analyses would require a dedudioo of o*oa 
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per cent only. The yellow ammonium salt auljTMd bjT 
Rammclsberg corresponds to the formula — 

aaMoO,.PaO|.3CNH4M>-fi»q. 
wbkb ttqaire* (RanuDcUbcrg)— 



22M0O3 .. 3168 

PjO}-. .. 14a 

3(Ml4),0.. 156 

(2HaO.. 216 



Calc. 
86-04 
386 

4- 24 

5- 86 



SG-45 
3-90 
325 
577 



3682 loo'oo 99'37 

Ramnelslierfif gives these figures as the means of several 
analyses which agree well with each other, but it must be 
admitted that a cloM-r correspondence with the pcrci-ntagi s 
required by the formula- would have been desirable. The 
comparison is not ftivcn in his paper. The air-dricd ^alt 
loses all its water over sulphuric acid. The three atoms 
of basic water, if we assume their existence, must there- 
fore be united by a very ictllL- aliimly. Kamii-.clsberg 
has also analysed the corrcbpunding potassic salt of the 
came series. I here give his remits W the mIw of COO)- 
parison with the formula : — 

Cak. 

aaMoOj .. 3168 83*17 ^'43 
P,Oj.. .. r42 973 378 

aKaO .. .. aSi 7*43 6*86 
isIV> «* sra 5*67 S'SS 



3S39 



tevoo 



iov6s 



This salt leases all its water between 120° and i^o '. In 
judging the rcsult.s of these analyses, as well as of those 
which I have given, it must bi t.iu fully borne in mind 
that the salts themselves cannot be rc-crystalliscd, and 
that consequently their absolute purity cannot be 
guaranteed. Moreover, if— as I believe I have shown — 
thcrf arc ".cry similar salts which lupiei-ent three series, in 
which the rati(^« of the molybdic and phosphoric oxides 
are respeftively as 24 : i, 22 : i, and 20 : i, we m.-iy, at least 
occasionally, have mixtures of the salts of three or of any 
two series. The difficulty here is precisely thatwUcb 
occort in the c«n of the phospho-tungytates. 

CTokecMttoMd.) 



PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 
Saturday, January 2Bth, 1882. 

Dr. Stonb. F.R.S , in the Chair. 

Nbw Member, Mr. VV. Lant Carpenter. 

Mr. T. Wriomtson read a paper by himself and Prot 
W. CMANfitER RoMSTS, F.R.S., " On th* Fluid Dnuity 
of Uttalt" The nmlla were obuined by the process 
doKfibed in a former paper to the Society on the fluid 
dndty of bismuth. The mean results were^For copper, 
8'ai7; lead, 10-37; tin, 7-025 ; zinc, GuS; ailver. p'Si; 
iron (No. 4 Foundry Cleveland), 6-88. TibeK mnlts are 
slightly less than tboee given by Mallet's praceaa, bnt they 
are sufficiently clote. For bismuth the fluid density found 
by the authors is 10 055, which is eUditly iDon tbaa that 
given by Mallet's method (a-Sa). The Mthoft COBiidar 
their method satisfaaoiy. It consists in naipoadtaf aball 
of the solid meul from • ^lind aprisg, and allowing it to 
dip into a cradUe of the same metal ia m ouriteB ititto. 
The movements of th* spring aa tk* ball naltt are 
recorded bv a peiie3 oo • band of tcavdSaf MStr. 

Mr. c. Vbrnom Bora fnd amar^Oia Aiitirkutfot 
CmlaihtUitSfieim^.'* ThooiKor aadi^" 



to automatically divide and cciiti:v.;u'j«ly rccor'1 the 
quotient of the speeds with which two things are turning. 
If the two things are the records of two of Boys's integra- 
ting machines (previously described to the Society), one 
finding work put into, and the other work sent out from, 
any combiu.ition of mechanism, then the quotient gives 
the efliciency of the combinatii n. If one measure* work 
or current and the other time or turns uf a machine, the 
quotient measures the value of horse power per h; nr or 
current per turn. Mr. Boys dei-ciibcd tour machmcs of 
the kind adding on two principles, f:om \\luch he names 
them Logarithmic and Harmonic Dividers. They all 
derive their adlions from motions of pure rolling. The 
simplest is made by hanging a magnetised steel reel on 
to a pair of iron cones which are turned by integrators. The 
reel travels about, and continuously shows the value of 
the quotient. 

Mr. Boys then read a paper "On <i Stte Currtnt Meier." 
The rate of a pendulum clock depends on gravity, and is 
proportional to the square root uf the strenEth of gravity. 
That of a watch depends on the strength of the hair- 
•prinE, and is proportional to the square rootof its strength. 
The force due to an eleAric current is proportional to the 
square of the current strength. Hence if part of an 
ele&ric circuit is capable of vibrating under eledro- 
magnetic force, the i.peed of vibration will be proportional 
simply to the current strength, for tte iquare of the speed 
measures the force, and the force is proportional to the 
square of the current. If, then, such a contrirance takes 
the place of the balance of a pendulum dock, tba dock 
will meature eleAric cnireats mitead of time. To keep 
the indicatiooa true the maintaining power most be so con- 
trived tliat the amplitude does not vary much, or the paru 
must be ao anaoged that tba force is direaiy proportional 
10 the diaplaeenMal. Mr. Boys showed aeveral wave of 
producing a contnUiag power. The first was a combilUk* 
tion of solenoids, ona passing through the other, and in 
which the force was proportional to the displacement! 
Being without iron it applies to the case of alternatmg 
currents. In another a amall annatore is mounted on the 
balance staff, and anmad it are the two poles of an eledro* 
magnet which forms part of the circuit. In a third for^ 
which is unaffected by residual magnetism, two cresceat« 
shaped pieces of iron, forming the side* of the balance, 
pass through two fixed soleaoMt. In all tbeaa caaet tba 
direQion of the current does not matter. 

The maintaining power maybe an ordinary escapement 
driven in the usuu way. It may also be independent of 
c l o ckw ork, an impulse being given to the balance eledhries 
alty at each awing. A meter of this kind waa ahowBt 
in which the controlling power de|)ends on iron cicaeenta 
and aolenoidi, and in which a portion of the main conent 
it diunted throui^ eecondary aolenoidi when the balance 
ia is ita MOttal podtion, at whidi time a variation Is the 
cnranta la the ooattdiimg soleaoMa baa no oflMk ia dia* 
turbing the period of osciUatioo. Such a molar it f«ga« 
lated by an adjustable wdght if it goea too fbtt or amr. 
Being indepeadeni of grad^ it wSU wacfc Ofoal^ wall 
anywhera. 

Prof. JoHit Pbmiv Iboadit Mr. Bopf* dedoaa very 
|roiniaiag^d manttonod uat Profcaaor AyitHM^^^ 

<»iff ^fmn wMlr t<wtpt BittgHi. 

Praf. Ounm imuakad fhat io Mr. Boya*k OMiar pne- 
ticaOy BO woric was taken from the cuneat. 

RMmaea waa made by Dr. Blaao and Mr. Lady to 
Hippa's docka, the latter teatiQptac to their efficiency. 

Captain Anmv, R.E., then exhibited aome omerimeata 
on the Phenomenon of Phosphorescence. Bdmaio'a 
luminous paint, calcium sulphide, and other substances 
give out a violet light afiter having been excited by day* 
ught. Captain Abney found that when the spetftrum 



i^owed to fall on an excited surface of Balmain'a paint 
the blue rays enhanced this violet light and the red tad of 
Uw waAram axlioniabed it. Him waa ahoim to th« 



apaClram axtiogdabed 
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fluetioc, and the red end of the apeArnin »fptued 
Bdnl in wcU-defined black buds. Similarly, the light 
BDOl an deAric lamp passed through a sheet of red glass 
•■tiiManhed the jpho^phorescence. Captain Abney's re- 
MMiues Airther toow that there is a lenes uf og ives in 
the blue end of ibe tpeAmm which refuse to quench the 
violet light. He found the mean wave length of the cegpa 
exciting the phosphorewence to be 4300. 

Pr r Guthnr also ihewe d that caikiam adpihMe tabee 
glow in violet light. 



on the < Mr. Tatlock also gave i-NoU m Fhttncfng ti 
Cotton and other Fabrict." 

A vote of thaahawaapnMoeedholhte Mr.UaAMraad 
Mr. TaUock. 



PHILOSOPHICAL 80CISTV OF 
yaaiMor 9, tSSa. 



OLASOOW. 



M«« KoBiBT R. TanocB, Piatldeat, in iha Chair. 

The minutes of the last meeting were read and confirmed. 

Mr. Mactear rc.id a short p-ipcr on " FoisilitatioH of 
Wood." He } ointcJ out how ci^ily wood, subjeAed to 
the a&ion of water containing lime and silica and then to 
that containing acid, mi^ht be fossilised, and showed some 
specimens of " bog wood " which he bad partially fotailcd 
by that means. 

Mr. VVhitelaw having taken the chan', 

Mr. Tatlock read a *• Natt 9m fft VtkuOiom of Cfitdt 

Saltpttrt." 

The objed of this note is to point out the fallacious cha- 
rafter of the analyses of erode aaltpetre made by what is 
known as the " refraaioo " method, which, unfortunately, 
ia etiU empkiyed br tome dieinists. According to tbi« 
MiQOCeaalltbaehloiideof potaaeium present is rendered, 
bat of coone erroneotisly to, as chlonda of sodium, and, 
as the amount of saltpetre is srrhwd at 1^ difference, it 
must necessarily be iaerrof to the extent of the difference 
between the combining weights of potassinm and sodinm 
calculated upon the proportion of potassium aftually pre- 
sent in the form of chloride, and which is lomettmes 
Su£Bciently large to aiTeA very materially thevahieef the 
article as represented by the so-called " teflnAion." It 



will be apparent from this that to all cases a poussium 
detennination is neeeesaijr, as otherwise the chemist is 



not in a position to stale the true proportion of pore ni- 
trate of potash in the sample examined; aodnalsss this 
is done he is not, in my opinion, entitled to certiAr to the 
presence of a given amount, or to state the ''rsnaAion," 
which ia obviously the same thing. 

The MIowing example of an " analysis " of saltpetre, 
aa eonpaied with a *• celiaAioa/' will sufficiently serve to 
ilhntfatethlas— 

••ABstjnk'' 



Sulphate of potash 
Chloride of potassium 
Chloride of sodinm 
Sulphate of 
Chloride of 



Water 



0^96 


7«V 








'S3 

trao 






0*97 


o"»7 


3*30 




locrao 


lOOVO 


33-67 


2X'09 




(Apparent.) 



There is tbus, in this sample, an obvious error of 2*38 per 
cent by the rcfraaidn method, in favow of the saltpetre ; 
and as it sometimes happens that nitrate of soda is pre- 
sent ia consideraUe nnaotity, a further error in the same 
diieAlon najr oecor if n notaminm deteimination is not 
' and the nitiale of poiadi taken men^ bjr dtf> 



NEWCASTLE-UPON-TYNE CHEMICAL SOCIBTY. 
GtntnU MttHng, Dttttnhtr *^ 1881. 

Mr. J. W. Swam, Pteildaat, In tke chair. 

The PhEsiPENT— Before commencing the business of the 
meeting, I must mention a fad which it gives me great 
pain to have to communicate, I mean the death of 
Mr. Robert Calvert Clapham, the news of which has only 
just reached us. I am sure that only one feeling will exist 
amonust you, one of deep regret at the los.s which we have 
sustained. I think it will probably be agreeable to your 
feelingn that some official notice should be taken of this 
sad event. 1 will, therefore, move that a resolution 
in reference to it be drawn up and entered 00 our minutes, 
and that, after a decent lapse «f time, it be eommonicatad 

to hit; widow. 

Mr. ScHOLEFiELD — I beg to second that motion, and, 
as the news has come ao recently and noexpeAedhrf 
1 think the wording of the teaolation migbt be left to the 

President and Secretaries. 

Mr. John Pattinsom— I cannot help expresting my re- 
gret at bearing of Mr. Clapbam's death. It is perhaps 
not known to all the members present that Mr. Clapham 
took a very sdive part in the formation of thia Socie^i 
and has perhaps more ii|^ than aigrone cha to be 
considered as its founder. 

The motion was carried unaniiiMMiy. 

Mr. Swan read the following paper on *' Voltaic 
Accumulation." We owe the term voltaic accumulation 
to M. Plant6; we owe the idea of voltaic accumulation to 
him also. But more than this, we owe to Planti the - 
rich results of a life devoted almost entirely to researches 
in connexion with this subjeA. M. Plante employes the 
phrase voltaic accnmulation in a double sense — to signify 
storage, and to signify cumulative ctTcd. It is in this last 
sense that the term is generally used by M. Plantfe, and it 
is to voltaic accumulation in this sense that M. Planti haa 
chiefly diredcd his attention. One of his principal aims 
has been to produce by means of voltaic accumulation the 
high tension effeds usually obtained from the fndinnal 
eledrical machine. At no very distant period the 
phenomena of voltaic eledricity and of fridional elec- 
tricity [|were so widely different, that a strong effort of 
the imagination and a clear perception of the laws 
governing these phenomena was neceseeiy, in order to be 
able to entertain the belief that the agency which, led by 
naked wires, operated so quietly iin causing the deposition 
of copper in large quantity from copper solution, could he 
the same which, bursting all bounoa, mshod with flash 
and detonation to its goal. 

When the platinum terminals of a voltaic battery eoa>« 
posed of a few cells are made to dip in acid water, gas in 
torrents pours upward from them. If the same platinum 

Klee, dipping in the same acid solution, be disconaefied 
m the Quietly but powerfully working battery, and put 
in coonedion with the prime conduAor and the cushion of 
a large elcdrical machine of the friftioiial type, jrou may 
turn the handle by the hour and produce an amouat oif 
eleAridty that would maintain a eontlnnona atream of fliOi 
and yet not a sin^ bobble of gas will iba from the plati- 
num poise. Uoiie«er,the voltaic cdls uriiich decompMed 
the water so rapidly would ghm no shock, eor the tmiest 
spark thfougb the amalleat maesnraUe space of eirs 
while the chemically iaeSrAiw eleArieat madiine wenid 
rack your limbs terribly and dart iia aperk through stmal 
of hair. 



At a very early period of the IMdiy Of the rMtlt 
iinowB that Ij larg^ nndti^og tkn 
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Mtiei of cellB, both sparks and shocks could be obtained 
fton the terminal conductors; and on the other hand it 
Via Ibund that, by employiog eleArical machines of great 
power and forming pole* of fine platinum win coated with 
|Uh to Uie aad, lo aa to radace to almost a poiiit the ex- 
poNdwirfiMOortht platimtm, water eooldba alowlydecom- 
poaed. 

In later years the two classes of plwaosnna charsder- 
istic of the voliaic batteiy and the rndfieat machine have 
made conaldeiabi* advances towarda each other. De la 
Kim has constmAed a battenr of 301OOO of bia jdnc and 
eihrer conple capable of producinR a diacfaarfe thtougb 
one-third of an Inch of air; capable also of iUBminatinc 
long vacwND tnbea and of producing other eBeAs of hi^ 
•leftrfe temka. At the Paris elearical exhibition I saw 
an elcArical machine on the Holtz principle, composed of 
glass plates of small diameter, which was capable of 
oniposing water freely and of guiinlsining a thin pla- 
tiawB wire whito hot as \om aa the plates were 
kqitinvalvfai^ These approachaa lo MentiAr of eScA, by 
Am deAticllj of voltaie aaioa, of ftidiOB, aaa off iadnOioo , 
we of ncentdate. BeiMa these resalta had been obtained, 
M. Flant^ ly neana of methods the most ingenious and 
■apatimeatatho most striking, completely bridged the gulf 
that aeparates the phenomena of high tension and low 
taaeiOB eleAricity. M. Plants has achieved this result 
hy means of secondary voltaic acfiion. 

The charging and re-charging of a series of 30,000 cells 
anat evidently be an extremely troublesome operation. 
M« Plants avoids this trouble by making a few cells (two 
are anfident) do the woric of charging any number 
of ee c ondaiy cells, which, after being charged, are joined 
in seriet, and made to develope high tension cBt&». 
Thia ia chiefly the kind of accumulation performed by M. 
Plaotd by means of his secondary cell, namely, the accu- 
mnlation of tension or eledro-motive force. Here is a 
Plants celL It consists of two plates of lead rolled 
together bat aeparsted by narrow strips of gutta-percha. 
These two lead plates being, to begin with, in the tame 
condition, generate no cuncnt when immersed in dilute 
acid and united through the wire of a galvanometer. 
But if the couple be for n time conne^cd, the one 
plate with the anode and t:ie other with the cathode of a 
voltaic cell or any other foriti of eled^ical generator 
capable of developing .in eledro motive force of not les? 
than 3 volts, the ancde plate becomes coated with peroxide 
of lead. If then the secondary cell be detached from the 
primary cells it will be found to be capable of (;enerating 
a powerful current of abwut one-fiftli mc:c clcctro-rr.otive 
force than Grove's ceil. When it is dc^ucd to obtain 
cumulative effeds from a scries of Plantc's cells, a 
mechanical arrangement is made whereby the plates 
of the different cells are so conncCitd t^pcthcr th.it they 
are in effed one couple ; that is to f.iy, .ill tlie inner plates 
are cooneded together as one plate, and all the outer plates 
are conneCled together as one plate. Arranged in tliis 
manner, if one of the poles of two Grove cells coupled in 
series be connciicd with the terminal which is common 
to all the inner plates, and the other pole be conncClcd to 
the tcrmin,!) common to all the outer plates, the same 
change takes pLice in the 100 or it may be the 1000 cells 
as that which takes place in charging a single cell. That 
is to say : — if all the outer plates were conneiled with the 
poiitive pole of the Grove's cell, all these plates would be 
oxidised, and in this condition all the cells may be 
said to be charged just as a Grove cell is charged when 
one puts the nitric acid into it; for the highly oxidised 
lead of a Plantc cell plays exaiftly the same part as 
the nitric acid of a Grove cell, and it is only necessary lo 
alter the conne(^tion of one cell with another, so as 
to conntdt them in series, in order to obtain from them 
the cumulative eledro-motivc efTe<fl due to their number. 

Plani^ has devised a convenient method of making this 
change in the conneftions. This apparatus illustrates the 
■rrangement. 

The cells are arranged in line with a spring picjeAing 



UMraida from each plate on each side of the line ; between 
thitae two lines of springs an axle of ebonite mna« 
with metal bands so inlaid upon it, that when it is in OM 
position all the springs on one side are pressing against n 
MOg atrip of copper 00 that aide, and all the other springe 
on a coftespooaiog long strip of copper on the other side. 
In this position the cella are arnnf»d for charging, 
the two long stripe of copper being the two poles. When 
ffhai tff haa been efinSed it suffices to torn the ebonite 
bar OB ita axia thnwch a quarter of a circle in order 
to 4i8m»eA the apnnga from the two long strips of 
metal mentioned, and to bring them into contad with 
abort atripa of copper inlaid and iatnlafd in tbe bar an4 
owning it obliquely so as to put the oxidised or poiitho 
plate of one cell in metallic comnunicatioa with tfao aoB- 
oxidised plate of the next cell throttgbeot tbe efll«* nmtee. 
Tbe change of cooocAioaa ia tbe worh of a aonent and 
the retatt M a amltlplicaiioB of the a l a fli o motive Ibica hf 
dia aomlMr of the Milt. 

1 aaw at M. PlaBld'o hoaae. whidi ia alio bia labocatoqr, 
800 cells arraond ia thIa wagr, all duiged finon iva 
Bunaen ceUa,vd&diweraplaee4o«taide the room oa dM 
window aill. By menaa of thia dMM<oo cella, woAidia 
thia coovenieat manner witboat tka illgbteat aaaoyaaea 
from fumes or adda, tbe elisAaef ahoot gso Grove edit 
were obtained. 

[Mr. Swan here lilnitrateddiaifaaiag ofthaqipMataa 
by meana of a battery of ao man Fnaiacalli i W Mi iJ la 
a Plants commotatiagtroogh. When ooaaeOld paraUeL 
a copper wire was heated to whiteneu aad melted, aad 
when >n series, a Swan lamp was brilliantly illaminated.] 
M . Plants went a step beyond this. Me charged a larM 
series of plates of mica, partly coated on each sioa 
with tin-foil, on the principle of the Leyden jar. Thean 
were conneded in charging and in discharging in the Bame 
manner as the secondary battery, that i« all the coatinga 
of tin-foil turned one way were conneded together, 
and all the coatings turned the other way were conneAad 
together. When, by the momentarj- joining of these two 
groups of plate coatings to the two poles of Boo aecondaiy 
ccllis, the plates became charged, the connedions were 
then changed from quantity to tension. By this con- 
trivance the eledro niotive force of the 4 volts, due to the 
two primary Grove cells, was accumulated first to tSoo 
volts and this again w.is increased fifty-fold by the mica 
plates. I can bear witness to the fad that it was 
sufTlcient to produce flashing discharges some inches in 
length, exadtly resemblinj? the discharges of a fridional 
electrical machine. 

That is eledrical accumniatiun :n cnc sense, bat there 
is another sense in which the phrase has been much used 
of late in connedion with Faurc'* accumuUior, namely, in 
the fensc of storage. Plantc's cell, with ^li^hi moil.fica- 
lions, lends itself most perfe<flly to voltaic accumulation 
in the sense of sli rage. The very essence of the idea of 
storage is relentivity. The cell, to aa as a reservoir or 
store, must be retentive of the charge communicated to it. 
This is a quality possessed in an eminent degree by 
the Plantf cell. There is, comparatively with other 
voltaic cells which, but for the want of relentivity, might 
be enijloytd for ekarical storage, vcr\- little loss of 
charge by lapseof time with in the limit of a few hours. 
But for the defcd of loss of charge by local aiftion — that is, 
chemical adtion not utilisable in the producftion of eledric 
current, the zinc and copper cell of Daniell and several 
other well-known voltaic combinations not usually 
regarded as susceptible of being used as Secondary CilH 
might have been employed for etedrical storage. 

Perhaps the ideal of a cell for storage is Grove's gas 
cell. Here is a specimen of it; it consists of two gas 
tubes, and two plates of platinised platinum immersed 
in dilute sulphuric acid. If, while the tubes are filled with 
dilute acid, one plate is cunneded with the positive and 
the other with the negative pole of a voltaic battery, the 
one tube becomes hlled with oxygen and the other with 
hydrogen, and when so filled the cdl is an eledric store 
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capable, even allcr Uw topM of a long time* of yielding 
a current. 

But Grove's cell ii quite out of the queatloa for large 
operations, if only because platinum is so scarce. Theo- 
retically it would perhaps be improved by making the 
hydrogen pole of palladium instead of platinum, so as to 
obtain the advantage of greater condensatioi\ of the 
hydrogen and thus to reduce the resistance by incKaaing 
the extent of the conta6 between the gases, the pole-platea, 
and the acidified water. Dr. C. W. Siemens communi- 
cated to the York Meeting of the British Association some 
interesting experiments in the employment of plates 
of carbon, both simple and platinised, as substitutes for 
platinum plates in the constn;(5liGn of a gas battery. The 
porosity of the carbon plates v. utilised so as to bring 
the poles close together and greatly reduce resistance. 
The results obtained were well worthy of publication, 
altboogh they not ooite reach the poict ainuHl 
el, aanely, pniaice] utility tbr the eleAiicel etorege 
of energy. 

I badimagioed that De la Rue's cell, composed of zinc 



i eilver incrusted with chloride of silvt-r, might probably 
be enptoyed in certain exceptional cases for eleArical 
eterage. On mentioning this ver>' obvious idea to Dr. De 
la Xoc, he told me there was a diRiculty in the way, 
erieiagentof the tendeaciy to the foimation of oxycbloridc 
iaeieu of chloride of ellver. 

For elefirical storage on any large scale we look in vain 
to discover a better material than that fixed upon alier 
iefiaite mioetalnDg by M. Plant6. Plaoid cell, pure and 
■taplo, M a Bloat adoiirable elearical accumulator in the 
etorege aeaee of the woid. It haa one drawback, however, 
it reqaiiee a coetidciable lime to give to the Jead platee a 
large Mora^ capacity. U. Plentj't method of pfepering 
hie cell ta aa fellows :— 

Tka eecondaiy cell is first filled with water acidolated 
with talphnric acid (i quart acid (0 to qeatta of water), 
Bod OB toe fltet digr it ie chaiged by the curteat from two 
ceUe ifat or eight fimea, the dinAion of the 
cwunt cheoged at each new diarge. The 
" " 'leigcio hi 



oetl {Bdiech eigcS betwcea each tevenal of the 
diieAioB^ ead it ie aeeettaiaed either by heatiag a piece 
of platimuB wire to iacendcecence, or by other enitaUe 
■Meaot that the doTaiien of the secoodaiy cnmat con- 
tfaweily iacreaaea after each charge. 

••The How doriagwUch the secondaiy envte la enb- 
■dtied to the aAiea of the primary cianat ia the eeaie 
diiaAieii ie iacreaied little by little. 
"Thus, oo the Hiet day, the poiBd Ie iaeaneed from a 

f Darter of an hour to hen aa boor ead eae htter, and, 
tktWy, the battery ie left gver'fl^t ta the praeesi of 
charging. The ant day it ia discharged and then re- 
charged Ibr two IwBre ia tlw opposite direAioo, then again 
ia the picviMieeaet and aeoa> Bat soon a limit is reached. 



of the Bscoadaiy current is not 




iUjr to lacnaie, especially when the primary 
Cdk, aot ha^g baea removed, have grown 1^ tbcae 
eeccessive aAions little by little weaker, and have no 
looger enfScient intensity to cause the eledrolysis to 
paaetfate deeper into the interior of the lead plates. 

**Tiw secondary couple is then left at rest for eight 
days, and at the end of that time is ie«charged in the 
opposite dircAion for several hours cooliaBOBa^, without 
making on that day a fresh altatatioa ia the dtredioo of 
the primary ciment, 

"Then the iatcrvel of rest is extended little by to a 
fortaight, oae nonth, two months, &c., and the duration 
of the discharge is found to go on continually increasing. 
It has, in faft, no other limit than the thickness of the 
lead plates. The positive plate, if it is thin, finishes by 
being almost entirely transformed by time into peroxide of 
lead ol a crystalline texture ; and the negative plate t 
becomes formed by degrees, to a certain depth below its | 
surface, of ledueed laed of a gnuinlar aad ciyetailiae i 
nature. 

**It ieaetahraye neeaiiaiy lopvdilkeeieAiD'dModGal 



preparations of secondary couples as far as this complete 
transformation of the physical and chemical nature of the 
plates, for the couples would ultimately acquire a much 
greater resistance and take more time to charge them. 

" When the couples yield a current of sufficient duration 
I for the purposes for which one wants them, it is no longer 
necessary to change the dircAion of the primaiY current 
e.ich lime the cells are charged. The quantity of peroxide 
of lead accumulated upon the positive plate would take 
tcio long to reduce, and no result would be got from the 
[ couple before several hours. A definite diredion is therefore 
' adopted, in which the secondary cells, when oaee 
sufScicntly ■ formed,' are always obatfed." 

It is evidently desirable— more especially in view of the 
want more and more ur^t i.tty icit as time goes on, of an 
accumulator which will be available for the large and im* 
purtant uses to which elcAricity will in fatnrs tine Iw 
put— if possible, to avoid this tedious process of prepare- 
tioB so Brianteqr dcaeribed by M. Plants. No doubt it 
answers the purpose quite well when industrial applica- 
tions are not in the question, but foreledrical accumulatOfS 
such as must be used in conncdlion with a central systeoi 
of eledric lighting, and which would probablv involve tho 
use of a set of large cells in every boose, this slow pio> 
ccrs of preparation would be hardly applicable. It waS 
with % deoire to avoid this disadvantage and give to 
Plant^'s cells a greater capacity of etorage, that 1 made 
the experiments last winter, the ootcome of which was 
the modification of Plant^'a cell, which I showed you at 
our February meeting. Here are some of tbe cells I thea 
exhibited in aAiun. The idea of this modification was to 
increase the surface of the lead by means of lead foil, 
crimped and formed into frills, the intersticee betwcea 
the trillings being filled with elcdroljrtically deposited 
spongy lead. The same idea has been applied in a some* 
what different way by M. Faure ia his accanolator. Ia 
M. Faure's accumulator red-lead, nixed with dilate 
sulphuric acid, is plastered on lead plateet the coated 
plates are wrapped in felt aad eilber rolled up like the 
platee of a Flantd'e cell or doubled together, and placed ia 
leAaogalar lead-ltocd wooden boxes. These eellehave 
been mede oa a large eeale, ead for thie reasoa, aad 
becavee the appUcatton of tbe red-lead coating greetly 
favome the obieiniag of etorage capacity, effedls have 
beea obtained ftoat then clearly pointing to praAicel 
use in dedtic lighting, and peinaps uso w other 
purposes. The cell has, of coarse, the same deAfo- 
motive force as the Plantd cell, of which it is a roodiJlea« 
tion : being large, it has, when fully charged, a enell 
resistance, and is, 00 that accoo Dt , capable of prodociag 
astonishing cffefts in tbe way of heating thick wire. 
[Heats some wire ] 30 of these cells, wdghiag aboat 
50 lbs. each, when properly charged will ha^ ao of my 
lamps op to ao caodlc' power lor eevend hoote, 

M. de liariteae hae also made aa aoeattolator on the 
Plaatd liaMi The licriteae aocmmilatoe coosisu simply 
of platee bnilt ap of lead*l«l. Here ie a represeotatioa 
of one of his plates shown in seftion. I have not eay 
accurate information of the working of De Meriten*B 
cell. 

I have recently introduced into tbe construAion of the 
Plants cell some modifications which, I anticipate, will 
increase its utility when applied on a large scale for the 
praAical work of storage for eledric lighting. One of 
my innovations coosists in making the lead plates corni. 
gated or cellolsr, the cells or grooves being filled with 
spongy lead, which from the form of the plate will remain 
attached to it without any external wrapping of lielt or 
similar material being necessary. Tbe felt in the Faure 
cell must, I imagine, be in a short space of time destroyed 
by the adlion of the acid, and occasion displacement of 
the material applied to the surface of the plate and held 
in its position by it. I have heard that it is propo«ed to 
substitute asbestos cksili fur the felt — this nodoula will 
remedy the defeA 1 have mentioned, but it must greatly 
iaoeaee the cost of ooostraAiag the cell, Itie(' 
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desirable to avoid the nee of any exlraoeous material, and 
the uie of groovei or cellalar plates accomplishes ibis 
obJeA. 1 have made other improvements for the means 
of obtaining elcArical storage; deUils of which I must, 
for the present, hold in rvsem* but with the hope at aome 
future time of brioging tbem mitt the aolice of the 
Society. 

A bearty vote of thattks to Mr. Swan for hit interesting 
paper and iUostratiou condtidod the proctedioga. 



NOTICES OF BOOKS. 



Th* Rttrospfc t of Meaieitu, Edited by W. BxAlTirwAiTE, 
M.D., and James Braithwaith, M.D. Vol. Ixxxiv., 
July to Dectmbcr, iS8i. London: Simpkin, Marshall, 
and Co. 

In this volume &evcr.il .•»rfi^;lrs relate to the {^erm theory 
of diseaftc and the paiho;<>t;if al a>;iii>n of iiiiLtcjbi.i ii-^he 
anim.il economy. Dr. ILirlcy's important rfstatcht-s on 
the cflefts cf animal .inJ vegetable ferments introduced 
into the tystem area step tow.irds the solution ot" ccrt-iin 
weighty qucKtions. But they could never have been under- 
taken without certain operations which in these days arc 
shrieked at a<i " ^ ivitictflion." We do not find that the 
author, though he experimented with the vcnr.ms of the 
cobra and the puff-adder, comes to any CDiiclusion as to 
the nature of these agents. In cliis^if\ iii^ the germs 
which produce liuman diseases, he draws a diHtinflion 
between Brownian granules and micrococci, vibriones, and 
badleria. He states that in each of three diseases — 
^landem, syphilis, and rabies— an entirely distinift organism 
IS developed in the saliva. The thrush in the mouths of 
children, the potato blii:hl, and the vine disease, as well 
as the ci'ii!i-niics .Tnum;; salmon and silkw orms, are all, it 
is suggested, due \i< or.r l.md of funi^us. Dotrytis bnsiaun. 

Much .uldition.i! h^jlit has bctn tlir<.\vn on the " wool- 
setters' dise.ise." It is not confined to liradford, but has 
proved fatal at Leicestc:, Norwich, Gh^sgiAv, Constanti- 
nople, and in Massachiisctu. and it is suspected at the 
Cape, in Peru, and .'\si:i Minor. It attacks packers, 
washers, carders, overlookers, and buyers, as well as 
sorters. Alpaca and mohair arc not the only infe(Aive 
materials, as Biitinh v\cols — and, indeed, all hairs and 
wools except the Alj;tri.in nu-.-, nt.iin i;ncleansed fleeces 
from animals which h.ivc died liuni atuliiax. The dinner 
to the workmen is fuui d to he [;ic3tly If-tened by washing 
the wools in warm \\ ater andsortine them whilst still damp. 
By this piecaution the riskofillbMing tbO dwtof morbUW 
matter is greatly reduced. 



YiOT'Book of Pkarmaey : comprising Abstrads of Papers 
relating to Pharmacy, Materia MMica, and Chemistry, 
contrilnited to British and Foreign Journals from 
July t, 1880, to June 30, i88t, with the Transa&tons of 
the British Pharmaceutical Conference at the Eighteenth 
Annual Meetinx, held at Yofk, Augnst. i88x. London : 
|. and A. CbarcliiO]. 
MvC8 of the matter in this volume, extrafled from the 
scientific jownals at home and abroad, cannot of course 
lay claim to novelty. The ptomaine question is naturally 
treated at aome length. The poison dcteded in sausages 
Inr Sonnenshein and Zuelier, and the morbific matter 
shown to be present in decomposing maise and in certain 
samples of cheese, seem to belong here. The ptomaines 
are considered as including all alkaloidal produm of decay, 
whether formed in the presence or the absence of air. The 
untnistwotthiness of the fetncyanide test is insisted on, 
in quotations from A. Gautier and C. Tanret. 

Fool's parsley {Aelhuta cyHafium), after being tradi- 
tionally det.ojLcc 1 as a poison, has been experimentally 
proved to be harmless. Mikania guaco i« represented, on 
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the authority of Mr. R. B. White, of New Granada, as a 
cure for the bites of the most venomous snakes of South 
America. The use of saffron as a condiment, which still 
survives in Cornwall, is traced back to the Phoenicians. 
It appears to us that the classification of the subjeds as 
chemical or pharmaceutical is carried out more con- 
sistently in tne present volume than was the case in 
former years. 

Among the papers read before the Pharmaceutical Con- 
ference a prominent place belongs to that by Mr. C. Ekin, 
F.C.S., on the tests for nitrites In potable waters. He 
stated that the meta.phenylen.diMBla test gives a distina 
readion with r part of nitrogen present in the form of 
nitrous acid in one million part* Oi water. Thenaphthyl- 
amin test deteds with ease one part in one hundred 
millions, and with care even as little as one part in a 
thousand millions. The author shows, however, that the 
"old fa-hion.ed potassium iodide and starch test" ii, to 
say the least, e qually delicate. If the solution is allowed 
to stand for some daya (in n stoppered bottle) even 
smaller pro[>ortions than one part in a thousand millions 
arc indicated. The author complains, as omissions, that 
the Rivers' Pollution Commission made no separate deter* 
mination of nitrates as distinift from nitrites, whilst the 
Society of Public Analysts, in their recent circular on 
Water Analysis, omit the subjcA entirely. This is the 
more to be regretted, as the aitritce, if present in « water, 
are evidence Mreosntaewnge in the v«y ad of deeonpo> 
sitloo« 



Caiahgm tf Dr. SfJkwftamtt'i Ckmkat Worh, Q^IUm. 
Dr. Scbvchaedt stands, we believe, absolutely nn< 
rivalled in the speciality which he has taken up. At Ua 
establishment chemical preparations may be obtained, not 
merely of the highest possible purity, bttt in large, regolart 
and beautiful crystals. Hence th^ ate admirably ad^^Md 
for optical, crystallographic, and thermo<hea^nl n* 
searches, and for preservation in museums as charafleris» 
tic specimens. The prcparadena ate arranged acceiding 
to thdr crystalline eystems. A peculiarity of the cata- 
logue is that the various bodies have received the Latin 
pharmacentiod a«ae» iaatead of tkoae ated in rare ehe> 
mistry and in maimfaAnrea. Thus** Matthm cUotMmn " 
means not, M might be natarally aappoaed* eodivm dilo* 
rate, hot sodium chloride. We do not see wtaat to gained 
by this exceptir^nal nomenclature, which but for th* for- 
multe accompanying w ould be perplexing. Dt. BciMlcluadt'e 
beaodfni coUcAiona of crysuUised chemicala bate been 
much admired at various nhibitions. 

CHEMICAL NOTICES FROM FOREJGN 
SOURCES. 



N oTB.— All df crscs el Mpsraturs ar* C«Btlgiade« aalsss ottonrise 



CawtpUt Rtndms Htbdomadairts dtt Stanett, d« PAttitmk 
dcs Stitticts. No. t, January 3. i86t. 

Difl^ea of SoUda..-A. Colsoo.— If discs of iron, 
alreadv partially carburetted, are heated along with fresh 
discs, both absorb the same qnantity of carbon if the iit- 
fusion of carbon in the metal is proportional to the dura- 
tion of the heating. To a given temperature there corre- 
sponds a constant coefficient of difTusion of carbon in the 
iron. This law is only true when the iron is converted 
into steel; when cast-iron begins to be formed, that is, 
a little before the iron becomes brittle, the absorption of 
carbon decreases. Silica ranks among the bodies most 
easily diffusible in carbon. By heating platinum in lamp- 
black containing 5n per cent of precipitated silica, we ob* 
i uin a crystalline body, SigPtj, of the specific gravity 14*1, 



Dissociation of Chemical Compounds. 
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and adtiag nC aboot dw 

Dlffbtion of Carbon.— J. VioUe.— The author refers 
le • h& which he obierved and described in the Comfits 
tttmdus (Ixxxvii., p. 981)1 M„ the diffoaion of carbon in 
poicclain. Thh pheaomooa awyheoboenred if a poiee* 
Iain cradble ia placed within one of graphite and heated 
to 1000' to 1500*. 

Determination of the Ohm : a Reply to M. Bril- 

louin. — M. Lippmann. — The evbjcft being the determina- 
tion of the ohm as cxa^ly as po»»ible, it is suEScient to 
reach it by the use of co:l» of ordinary dimensions. It 
appears superfluous to ins»iit upon giving impradicabic 
dimensions to these instramenlB ia order to find the 
anthoi's method defedive. 

Measurement of Potentials Correspondingto given 
Explosive Distances. — J. B. Bailie.— The potential of 
an cicitliiscd plane incrcasca about regularly with the ex- 
plosive distarsce to be traversed. The elciflric densities 
may be calcuUtcd corresponding to these different spark- 
lengths ; il will be seen that these densities ciecrcase at 
first ^l^l•Al^■, and soon arrive at a constant v.aluc. about 
0'5 cm. The pressure exerted by eleftricity upon the air 
at the moment when the E.p.iik is about to spring 
o'oi metre is only i-2oootb of the atmospheric pressure. 

Proportion of Potaasa to Soda in Natural Waters. 
— C. CloSz. — Except in especial cases the potassa con> 
tained in waters is at the most one-fifth of the sum of the 
alkalies, and if it is derived from the decompoaition of 
felspar rock, anotfier origin most be sought for the soda. 
As the chlorine present is in the majority of cases pro> 
portional to the sodium, it follows that all soils, with the 
possible exception oi the granitic, are impregaated with 
•ea-salt, whilst the arglllaoeoas soils aloM coataia potas* 



Coinples Pondtion of Morphine end its Tranafonna* 
tion ito Picric Acid : its Soiubility^M. Chastaing. — 
The aotlMr mentions certain reaAiona which confirm the 
phenolic fuaAion of morphine. Tetrahydrated nitric acid 
at 100* converts morphine into an acid. CaoHqNOig, which, 
if heated in a sealed tube to 100° with monohydrated 
nitric acid, is converted into picric acid. Hence morphine 
contains an arematic nucleus. One litre of water at o* 
dissolves traces of morphia ; at icC, 0*10 grm. ; at 20°, 
0-2O grm., &c., but above 49* the atdttbility of tnocpbia 
increases more rapidly. 

Artificial ProdudMon oi the Forms of Oifj-ir.ic 
Elements. — D. Monnicr and C.Vogt. — I'lRuttil tl-, n-icnis 
presenting all the chaiaAers of form belonging; to the 
organic elements, such as cellules, either simple or with 
porous canaU, tubes with fides, with septa, and with 
heterogeneous granular cunicnts, can be aniticially pro- 
duced in an appropriate liquid by the joint aAion of two 
salts, forming by double decomposition, either two in- 
soluble salts, or a single one. One of the original salts 
must be present in solution, whilst the other is added in 
a 6olid foim. [In February, 1878, M. G. Fournier, of 
Paris, performed experiments giving substantially similar 
— , ^ ^ gjjjp, ^ ^ fiieaij 



ing is continued till the liquid has become clear. After 
filtration and careful wa&hing the copper sulphide is mixed 
in the known manner with sulphur, and heated in a 
current of hydrogen. The cadmium in the filtrate is pre- 
cipitated by one of the known methods. 

Detection of small Quantities of Morphia.— A. 
Jorissen.— The aolution ol morphia, free from foreign 
bodies, is evaporated to dryness, and the residue is heated 
on the water-bath with a few drops of sulphuric acid. A 
minute crystal of ferrous sulphate is then added, bruised 
with a glass rod, stirred up in the liquid, heated for a 
minute longer, and poured into a white porcelain capsule, 
containing 2 to 3 c.c. strong ammonia. The morphia 
solution sinks to the bottom, and where the liqnids tcmch 
there is formed a red colour, passing into violet at the 
margint whilst the ammoniacal stratum takes a pure blue. 
The teadion is very distinA to 0-0006 grm. Codeine does 
not givo this readiioo. If sulphuric acid at 190° to 200* 
is allowed to adt upon morphia, there is ultimately formed 
an opaque black-green mass. If this is poured dropwise 
into much watei, the mixture turns bluish, and if it ia 
then shaken op with ether or chloroform, the former takes 
a purple and the latter a very permanent blue. Codeine 
givea the aaaie leaAion, but ao other of the allailoidSi 
This icaAioa can be obtained vsiy diatinAly with 
0*0004 gm. of Bierphi«i 



S^dmnuU de Pharmacie it di 1 
September, 1881. 

AAiea of AiMate and Phospboric Adda upon the 
Sodliun TttogBtatss, aad a New Method for tha 
Aaa^ato of tb« TangsMtea.— lelce Lelbtt.— For 
detenaining the tongstic add of a solable tuagatate it is 
sufBcieat to acidify slight^ with acetic add, aad to add 

Jainiae acetate or aulphate in alight excess dissolved ia 
istilled water. There ia produced an abundaat wfatto 
ptedpitatei which shrinks oa ataadiag,aad is washed with 
cold water. The deposit ie colleAed ea a fikcTi dried ia 
the stove, and is then heated to redaeae ia a platiaam 
cradbfae. By the aucceesive addilioa of a few drops of 
nitric add aU the quiaiae ia destroyed, ead tnngsiic acid 
alone remains, andTia weired. Thia method is perfcAly 
exsA. 

Anaesthetics. — Alfred Riche. — A medical paper. 
Phytolacca Dioica. — M. LlalbnJ. — The author has 
not succeeded in discovering the presence of an alkaloid. 

Quiooidine Borate.— ^M. de Vrij.— The author ex. 
araiuee the valua of thia coflspoaad aa a febrifqge. 

Pn^enen Matten Piodvaod by Man and the 
Higher A o laial s ,— Anaaad 8aatfatr«— Tha author has 
extraAed from normal nriae, fioss paia 



XHl$ekri/l fur Analylhcht Chmti** 
Vol. XX., Part 3. 

specrvroscopic RiloaitlMa.'— €. L. Clamidaa. — 

Already noticed. 

The Spectrum of Qlucinum. — C. L. Ciamidan. — j 
Thia apeAnuB ia perfeAly homolofloas with those of 
earhoa, BORMi, aad augaennn. 

a^aratian of Copper and Cadminm. — O. Vortmann. 
•—Tha dilate solotion (sulphuric or hydrochloric) of the 
■stsls is mixed with soidium liyposulpbite till completely 
dieoloafissd, aad is then healed to a boil, when the 
rlsaepHsiadaaahaavyhlaekaalphida. ThaboU. 



of tlie cobra, 

and from human saliva, vaJsoBS clasel|y resembling the 
ptomainn, forming crystHBae chlonninles, aad cbioro. 
platinates, and having the power of rapidly tedadag 

potassium ferrieyanide. 

' Poisonous AAion of Potassium Chlorate. — M. 
Ludwig. — Potassium chlorate is completely reduced in 
the human organism to potassium chloride. ItSadiOB Is 
similar to that ol arsenic and phosphorus. 

OAober, 1881. 

Anaesthetics.— A. Riche.— An illostialsd 
tinued from the September number. 

AAion of Arsenic and Phosphoric Acids upon tha 
Sodium Tungstatea, and a New Method of Analyaing 
the Tungstatea (Continued from the last number). — 
Jules Lefort. — The author distinguishes the yellow msta- 
tungstic acid from the colourless variety, and proposes to 
give it the name of meta*luteo-tung8tic acid. 

Feramla of PBoeanloe. — P. Chastaing.— According 
to the aathor the temaus of pilocarpine is C2iHi6,Ns04« 
Tha fiHiaala of Mr. lOaisett would require 32-85 per cea( 
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Certain Oxidation-Produclts of Morphine. — P. 
ChastKing. — By the aflion of gaseous h> cirochloiic acid 
upon the alcoholic solution of morphine, the author haH 
obtained a hydrated oxy-morphine. By the acid of nitric 
acid upon niorphine he has obtained a series of acid 
produdtttbe nature and relations of which require further 

■tody. 

Detttmiiifttion of Tannic Acid. — H. L«bmaan.— The 
•nlJMw takes a quantity of the maniple rappoMd to contain 
ffon a to 6 dccicranmca of tir.nic acid. It ia exbausted 
irilh bojling water, and the liquid ii coocentrated down 
to soe or soo cc. of filuate. To ao cc. of thia aohition 
are added ao c.c. of a Mtwated (olotioo of anunoninin 
dtloride. Then ia tkcn ran into tin miatiu* by means 
of a burette gtadnated In tcntha of cc. a lolntion coo' 
taioing t gin. gelatin in too cc of a eatwatod tolution 
of anmonivni cUoridc Tho pveaenea of tblc ealt rendcrt 
the aeparation of the pncipiute both rapid and very 
diatinA. The Bow of tbe aoitttion of geJatin it stopped 
aa aoon aa a pncipitate no lon|er fotniB. To find the 
csaA moment wboi tbe tannin m entirely precipitated a 
•mall quantity of the liquid ia filleied, and tbe nitrate i» 
teitcd upon a watcb'giaaa with aolniion of griatin and 
with tbe aolntioa of i& sample It ahonld give no pie- 
dpitatewith eithor. The gelatin eolation ia standardited 
previously with a solutiun of pure tannin. 

Novel RcaAions of Milk.— C. Arnold.— If a little 
tinfiure of guiacum is ;dded to frc^h milk n blue colour is 
produced. Milk heated to bo or ufwaids tcm.Tins un- 
coloured. Scair trn'ik takes the fame tint. 1 llic reaction 
is prevented li> the addition of mineral acds and a'.kalies. 
If a little f't,iti.l-.-|<a6ie mixed with potassium iodide is 
added to nnik vvtiith has been mixed with old oil of tur- 
rentine, a fine blue baml appe^irs at the surface of contadl 
and spieads tapidly. Milk freed frotn albuminous matter 
dct& not ^;i\e this icadtion. If to fresh milk there is added 
first acctic acid to precipitate the cancinc, then some 
cauKtic potassa, and lastlj a trace of a solution of copper 
sulphate, the violet teattion chaiaflcristic of peptone docs 
not appear, but il the milk is allowed to st.Tnd fifteen to 
twenty houia before thia treatment, tlie violet colour it 
obtained. Tlw antboT coDiidoa tbe Une colour dne to 
ozone. 



DU Cktmisikt iMinttrit. 

Vol. 4, No. to. 

This issue is taken up with the lepoit of the raeeiini; 
of the German Association of Clicnucal Mai.ufaduicrs, 
held Sept. 17th, at Rcichcnhall ; an important report pre- 
sented by Dr. G. Lunge to the Congiess of Ccrnian Alliali 
ManafaAumii Sept. 191b; and thaUat of cheakal patents. 

W), No. II. 
'ibis number contains the cooclnaiea of Dr. Lunge's 
report m tbe Associatioo of Otiman AUiali Maketa. 

Vol. 4, No. 12. 
Determination of Small Quantities of Atsenic in 
Sulphur. — H. Schaeppi. — 10 grms. of sulphur, pulvcr;i.ed 
as finely a? possible, are covered w itli l ot w atcr ,%r.d a tew 
drops of r.iinc .icid, digested for st rru- t:mr, filtered, and 
washed t il the washings have no li nj;? r an acid teaffion. 
Thus cilc iim chloride and sulphate are removed, and 
calcium tulplnde if present is destroyed. The sulphur 
thus prepared is covered with water at 70° to 8o*, a few 
drops cf ammonia ate added, and tbe mixture is digested 
for a quarter of an hour. All the arst-nic piescnt as sul- 
phide is ditKolvcd, and the ammoniacal liquid is vaIiou^ly 
treated nccordinp to the degree of accuracy required. For 
perftCily accurate di terminations the ammoniacal solution 
is mixed wiih silver nitrate, and all the sulphur present 
in the Mate of arFcnic sulphide it thrown down at silver 
sulphide, acidified with nitric acid, filtered, and washed. 
'1 be piccif itate of silver tulphide is dissolved in hot nitric 
add and detennined aa silver chlotida. From tbe wdght 
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of the latter the arsenic sulphide is calculated. As a less 
accurate but more r.ipid n.ttliod the ammoniacal solution 
of arfcnic sulpliidc is caut;ouf. !y neutralised with pure 
dilute nitric acid and considerably diluted. It is then 
titrated with dccir.ormal silver nitrate till a drop of the 
solution is turned brown with neutral chromatc. The 
arsenic is easily calculated from the quantity of silver 
nitrate consumed. For very rough detetrriinations it is 
sufficient to treat 10 grms. of finely-ground sulphur with 
nitric acid, to exirsift with ammonia, and to add silver 
nitrate. From the intensity of the colour, or the quantity 
of the precipitate of silver sulphide, it may be judged if 
the sulpbur|is approximately free from arsenic or strongly 
contaminated. The author states that contranr to tbe 
general belief, reddish-yellow sulphur is more 6t9 fiOfli 
arsenic than such as is of a full yellow colour. 

BntMtm 4* Ut SoeiSU Ckimiqiu 4« Park, 
Tome 36, Nos. 8 and 9. 
Certain Docivatives of tbe Dicblorinated Naphtha- 
lines f and (.— J. E. Alrn.— Tbe author ezanines tbe 
oxidation of dichloro-naphthalioei d and t| as aflcAtd bj 
nitric acid at different ttxengibs. 

Tome xvl., Uvralson 4. 

The Influence of the Moon cn the Movement of the 
Magnetic Needle.— S. P. V.in dcr Stok.— A mathema- 
tical discussion of observ Atict i . 

Crystallisation of tbe Diamond.— H. Bebreni. — Tbe 
author rejedt the suppoiitioa that IllO 1 
by saccesaivB layers. 



MEETINGS FOR^THE WEEK. 

UeanMrt Cib^LoDdoa Initiiniioa,]. 

-— . Medic*!, 0.30. 

Society of Art»,8. "Recent Advuncn in Pbet> 

giaphy.' by C»pt. W. dc W. Abnry, F.K S. 

Ro>«l Inttitution, }. Genersl Monthly Mtctisf. 

Toaanav, yth^Institote of Civil EnKineers, 8. 

— — Royal Institution, j. "The McchaalOS ef tbO 

Senses,- by Prof. J. G. M'KendrIck 
a— r»tliuicK";»l, S.30. 

— — Society of Arti, 8. " Note* on the Trade Capa- 
ritiaasl Newfoundland," bv E. Heppk Halk 
WBDasBoav, »b « i nck ly el Ant. b. "The MaaaMtan ef 
Oideaaet.* ty CokMcl MaUiand. 
O ao l aii ea l.«. 

— Ukto(copieal,S. 
TntrasaaVi glli.-Roy*i, 4 30. 

— London lo»litution, 7. 

— Koyal loktitutioD, 3. " Corali," by Prof. H. N. 
Hoaclsv. 

FsiMr» letk^Rejrml Iniiittitlon, 8. " The Clioate of Tom sad 

Cntintry." by Prnfensor Friinklslld«^ 
Qurkctt M iicrc&ct p cfti Club. 6. 
— . Aslrooomicsl, t). tAnniveraaty.) 

gATttaaaVi Itlbd— ftmi Imtitatie*, 3- " Lodwif vaa Boetbofw," hf 
not. Pancr. 

— Phyiical, 3. Annual Gereral MprtinK. " On the 

Kelationi between the !• Irfiirnviive Force of a 
Daniell's Cell and tbe Chemical Affinities Ia> 
vclved in iu Aaion," by Dr. C. K. Alder Wrisbt. 



NOTES AND^ QUERIES. 

*,* Our Notes and Queriei colLmn «a» opened f^^r l!;e rurpote of 
givinc and ohtaininK iDformation likely to be uf use to our mdara 
generally. We cannot undertake to kt thit column bs tboBNaao 
of trantniiltin^ merely private information, or auch trade i w HtW S 

an rhould IcKiiimtely <.CJire m ihe adv criislng columns. 

Combination of Acids und I3a j.e.i, - 1 shngld be glad to bear 
W'htre I could ace an account u( bow the acidaand baaca arc oombiocd 
laccther in a cempeoad. In maUafaa aaabalaef aniaasaiiMMr 
wbatbasctand acUi an itaasalljr pat tecatbt* la diai«la( ep tbe 
rapoit/-AJ>. 



TO CORRESPONDENTS. 
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THE ANALYSIS OF POTABLE WATER, 

WITH SPKCIAL REFERENCK TO THE 

DETERMINATION OF PREVIOUS SEWAGE 
CONTAUINATION.* 
By CHAXUtt W. lOLKABO. 



IM tbe firit pUe*, Uio safhor nvtewtd Iho pcMent ilalo of 
analytical chaodMiy, tha coodaiioa beiag that, ai te aa 
mioeral tubitaBeaiwasa eoacacaad, tba aziitiBg metkoda 
wen nearly peribA. Bat wbeo orfaaic aaalyiia waa coo- 
tideied, a dtaeiwit Malo of tUap waa apparant, owing to 
the great number, ooa^lerity of airuaure. aad aoatable 
nature of many organic bodita, ecpectally thoaa eantaiaod 
to the accretions and tiaiaca of plaatt and aoimala; in 
addition to which organic mattor waa pmest In drinidng 
water in very small quantilin, aad alwiqw OUKO or lets 
mixed with other cubttancei. 

The subjea might be divided into foar parta:— >X. The 
vaiiouiiwaysinwhich waterbecameooalannaatad. a. The 
tneihods employed by anaiyttt to deteft and detetoriaotiie 
extern of ihia contamination, with an opinioa aa 10 the 
probable value of thcae nwtfaoda. 3. The beatiog of the 
rc<ults of biological and microfcopical invettigatiooa oatbe 
^ubjtrd. 4. The utility of irrigation, chemical tfCataCBt, 
ana ii)tration, for purifying purposes. 

Under the first of these headf, the normal constituents 
of rain-water were considcied, all of which were praftically 
harmless, *o that rain-water as it fell on the earth, or on 
the gathering grounds of a system of water-tupply for a 
tosvn, was unobjeftionable, having contraAed but an 
inapf rvci-iblc amoant of contamination. Spring-water 
was not so pure, ow;r.g to its percolation through strata 
from wh.ch varii us mineral substances were dissolved, 
kiver-w .Iter was ihi: most objectionable, on aCCOOnt of the 
enormous quantit es of animal and vegetable coatamina- 
tion which it acquired. Lastly, well-water varied greatly 
in quality, in oomc cases being excellent where the wells 
were deep anJ surface water was excluded, or when the 
district was thinly peopled ; in other instances well-wat»r 
was more contaminated than river-water, aa in aballow 
wells in towns. 

Under tlic second heading, the author pointed out that 
analytical thtmists had hitherto been compelled to be 
content with the examination of the piodiids of decompo- 
sition, or with the ilctf rmination of one or two con- 
stuutr.t tlcrr.cnts of ihe cr-anic impurities of water. 
Unioriunalely the produds of di-coniposition of the 
organic matter in water were the same as the normal 
co.nilituents of rain, viz., carbonic acid, ammonia, and 
nitric acid. It was liiercloic impossible to ascertain 
whether those substances were derived from contaminatmg 
bodiis or had been dissolved b> the rain in fallin« 

The various procesres of water an.Tl>sig were then 
sidered. In the first and oldest method 
quantity of water was evaporated, and the rcidiic was 
subjeiled to a red heat in a platinum dish. Hy this treat- 
ment the animal and vegetable Bubstances were burnt 
away, and from the loss of weight the amount of organic 
matter was inferred. One great objection to this and the 
following pr< cess was the evaporation of the water. 
With such unstable bodies it was by no means improbable 
that a large portion was destroyed during the process 
By the second method the solid matter, left after 

* A Paper read at the Ordioary MeetiD< oC tlw Institntioo of JUfil 
iiiiassn w TaMdsf , the a4ih of Jaaaaijr. Mi^ BnaliMii Viae> 



la aglaaa 

^ ieaMMenia 
I the residue wet* ohialaad la tha foim of earboak add ani 
nitrogen gasee»&oflB wUdt wen dadacod tba waiiM of 
carbon and af ailiotea pteoMl at otgaaic omMw m tha 
leaiaoa* ann lanafli caxuuu co uiuugiB nn BOCp wnraswi 
affiled the aligfataal daa to the iAmiXf of die organic 
matter. It h« iatanBely poiioaooa or daagerous, or, 
on the other hand, hiiMilnie 

The aibnmeaoid*aBiniOBla nwdiod oouiMadiB heUiag 
the water with an alkaline oxidising ageat, h|V«kich tho 
organic matter waa decomposed, and part of Ha llillogilB 
evolved in the form of ammonia. Thia had tte gnat 
advantage of simplicity of manipulation, and waa aote|iaa 



con- 
measured 



10 tho ODjeAko that previous evaporation waa roquir 

Tha lait conaidorad waa the permanganate method. 
In lUa tlw index of impmily was tho amount of oxidiaias 
agent, namely, permangaaata of potash, required to 
destroy the oiganie matter in the water. Inaamocb, 
however, aa no relation had been establisbed between the 
oxidability of a body and its adion 00 the animal ocoaomv, 
this method would not afford reliable evidence of tho 
fitness of a aaaiple of waiar tat drinUng puip o i e a or lb* 
reverse. 

Under these circnmstaoces the conclusion seemed 
inevitable, that the subjed was as yet beyond the power 

of the analytical chemist. 

It was, however, possible, by the second method, to 
determine approximately the mmimum amount of con- 
tamination wliich had taken place since the water waa 
precipitated as rain. For this purpose the whole of the 
nitro;;cn existing in the water was estim.ated, and the 
avci.i/e iiniLn ni ir. rain fallmg on the surface of the earth 
dcUuwtcd. 1 iic remainder was due to animal and 
vi'^etahlc contamination, and it had been found convenient 
to txprcsH It in parts of average London sewage; that was 
to say, the sample was returned, as having been contami- 
nated to the same extent as if pure rain-water had been 
mixed with so many partH of tudmary sewage. But this 
afforded no direift evidence as to itD fitness for dietetic 
purposes, hi-Liu^c ^subsequent oxidation and fermentation 
might have rendered the water to a great extent harmless. 

l lie author next contidvred the bearing of biological 
researcl) on the subject, pointing out that mere dilution 
had an almoi-t in .ppie^'.able ellrc't in disarming the gcrma 
of disease 01 ihcit pusver. '1 hviis, supposing a glass of 
water tu ciMU.un but one t>erm, if the person taking it was 
BufHciently unhealthy or weakly, he would contrait the 
disease al.r.ost as certainly a* if there wcri- hundreds of 
germs. In the author's opin.on it would be impossible to 
banish zymotic disease from towns, the water supply of 
which contained the dejedta of persons suffering from the 
disease, even though present in the most minute quantity. 
The very weakly would conlrad t!ie ccimplaint from the 
water, and from ihem it would spre;i l to li e nmri' robust 
around them. Again, these germs were cnduw ed w ith such 
persistent vitality, that they withstood the cllctfts of heat 
and cold, moisture, drought, and chemical agents to an 
almost incredible extent, affording what fceined, at first 
sight, ind;8putabtti evidence of the now exploded doctrine 
of spontaneous gener.ition. From this it appeared that 
once-contaminated water was unsuitable for dietetic 
purposes. 

In conclusion, the author contended that a radical 
change was the only remedy. Irrigation and chemical 
treatment were alike powerless; in addition to which, 
during heavy rain all cx:siinf^ sewerage systems were in- 
capable of dealing with the huge volumci; of water poured 
into them, and the sewage was allowed to flow direA into 
the river, to the manifest disadvantage of the towns below, 
who were dependent upon it for their water supply. 
Filtration, again, was powerless to effed real purification. 
The germs of disease were so minute that they could pass 
one hundred abreast through the interstitial spaces of 
otdioaijr wad, and ditiohrad aabMaDcaa iraia «( ootmo 
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unadled upon. In view of the gnat increase in cancerous 
diaeasea of the stomach and intestines, the snbjed was 
worthy of the most careful study, and talting into con- 
sideration the unreliability of the results aflTorded by 
chemical analysis, the only wajp to ascertain if a sample 
of waterway lit for drinktag ptirpovM was, in the antbor's 
opinion, to trace it to its aourct, tod see that contWDinating 
matter was excluded, from the time that the water fell 
aa rain till it eolered the taaarvoir er engiae>w«ll. 
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RBSBARCHES ON THE COUPLEX 

ACIDS.* 

By WOLCOTT GIBBS. MJ>., 
Jtnaiford r i oltsaci is Uarara Uaitmiqr. 

f Ceadeiad tnm p, st.) 

PHesffHO>MeLTn*Tsa. 

44:2 Acid Potassium Salt. — This salt was prepared by 
boiling a mixture of potassic molybdatc and phosphate 
with ni'.ric acid in excess, when a beautiful s'L-ilow crys> 
talline powder separated, This was washed with cold 
water aoddiiecl on ipeeHaa paper, Oftiiitaal^ 

(rglfo gna. lot! w %BMoaoi«!5iigrak"S^FcrcMt 
tfti^jpm. gm OTMS pa. lleOs+P^-itt*4* per 

a-o6i7 grms. gave o'laox gnn. PaO/MgiBSTS per cent* 

TImm analyaes lead to the formula — 

44M0O). aPaO j.5 KaO. HaO + 2 1 aq , 

tlllo0).Pik04.3Ka04-uMoO5.P«0s.aK«0.Ha0+aiaq, 



aPiO... 
aaiiaO.. 



47a 

396 

7488 



379 

630 

519 

ICO'OO 



8470 

3 7a 
6-30 



(diff.) 



The saltia therefore the acid salt corresponding to a 
BNttal aalt with the formula— 

33MoO).Pa03.3KaO. 
Raaimebbcrg's analyaee agree better with the fannnia of 
the acid salt ghmi above tbaa irilh tbat ef the aentral 
cempoand aasuned by him. 

Tttenly Atom Stries. — The only salt of this series which 
I have obtained is unc of ammonium prepared like the 
salts already described, having lilic these a fine yellow 
colour and a very fine-grained ctystailine atni&ure, and, 
8lMth«n,batsl%btl]rsolaUaiai*ater. OflUaealfe— 

1^0030 gnn. toM od bmition with WOfNtg 010719 gm. 

■MS per cent NHt and HiO. . 
I<gl83 fRO. loct ea ignition with W04Nea 0*1155 

■^5 per cent NHj and HaO. 
0*8862 grm. gave 0*0153 gin. NILCI«4*ia pw 

(NH4),0. 

t*3at3 gnn. gave 0*0314 gno. f/h^9t^4''9 

P,Oj. 

I'SijS gna* gM* 0^349 gnu. P^0^i;gi«4*si per cent 
PaOj. 

The Ilk WM dried OB n«at».b«ik, and aftanraid over 
nblHirie acid. The phee ol w rt c mdda wm neeipitated 
tmot, tat not treated with anmioiite ralpnide. The 

I led to the formula — 

6oMoO,.3 PaOj.8(N H^ixO. H»0 + 1 laq, 



which requires — 

60M0O] 8640 
3P,0, . . 426 
8(NU4},0 416 

X2H^ siO 



Calc. 
8909 

439 

♦ ""I 6-ja 



8**3J 



If we calcwlate the composition of the mixed oakiea of 
molybdeBnm and phosphorus existing in this salt, we 
have— 

Cak. 

30M0O3 .. 2880 95*30 95*39 
PaOs** H> 470 46 1 

302a 100*00 100-00 

It will be seen that the ratio is here very nearly as ao : |^ 
This may, however, be merely •ocidentel, and urtber 
searches are neceeiaiy to fhlly eetablish the ewefw of a 
20-atom series. 

According to Debray, a eolation of argeatfe nitrate 
gives with one of pboepbo«molybdic add a pie^tUaie 
which eooo becomes crystalline, and wUdi hat tiM 
fonnola— 

MM0O3. PaOj.yAgtO-f a4aq> 
Such a salt would possess a twofold interest, first, as 
another evidence of the existence of a 2o-atom series of 
phospho-molybdatcs ; and, secondly, as showing that the 
acid of the series may unite with more than six atoms of 
base. On mixing the two solutions as above, I obtained 
a precipitate in small ind st.na crystals of a greenish 
yellow colour. These crys als wcfc solubl'j in hot water, 
but the solution was quickly dccompcscd with precipita- 
tion of a white powder. Under the microscope, with a 
high power and transmitted li^ht, the salt appeared to 
consist of small tabular crystals mixed \sitha few long 
yellow prisms of very different habitus. Of this com* 
pound — 

1-3004 grm. loet by ignition with W04Nas o*oOgii gnn. 

watemsxiS per cent. 
3*1099 grme. gave 0*8387 grm. AgCl*3f09 per ceol 

AgiO, 

0*6733 gnn. gave o*aOi9 gim. AgCl ■ 3r44 per eeal 

AgaO. 

a* 1099 grais. gavo o*ogo8 gm. PapyMihaia'ts per otat 

PaOj. 

The phosphoric oxide was determined in the filtrate frMn 
the argentic chloride by double precipitation and treat- 
ment with ammonic sulphide. The ratio of the roolybdie 
to the phosphoric oxide is as ai : 1, but the fonnola wbidi 



■Mill. Li It 



ttlioOtJ>tQi.7Af|04>S4«qt 



33M0O) 

PaO. 
7AgaO 
I4IM> 




31*44 



60-57 
8*8l 

5*00 



31*63 



5186 too-00 



The onlty eooclnaioo which can fairly be drawn from the 



lysia letbat there !e at least one phospho-molybdate in 
wbicn the Bomber of atom* of base exceeds three. It ia 



* Proutdiufci 1/ Ih* Amtritm 
CeamaaicaMd by ths Aaibor. 



cuuSn tbat the nit does not represent a perfeal^ definite 
aad bomngeoeooa oomponnd, and it may poastbly bo « 
mhctnre 01 oo^tom ealt, aeMoOj.PaO5.0Af^, aad aa 
acid BMl^rfkdate of sOvcr, ufoO|.AuO, needy ia atoiBfe 
proportkiit. Py diseoiviBf the aaltln nitric add and ovBc 
poration, Debn^ nbtafaiadaflother salt in anall brilliaBt 
yellow crystals. For this salt he proposes the fiKondfr— 
aoMoOj.PjOj.aA-iO H-7aq, 



ef ^f*i end atimm, j ^ ^ vmai he has given no analyses. 
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EigkUen AUm S«Hii».— I hu9 amdf ant with oe salu 
belonging to this wriM, bot aecordni| Is PinhMMi* there 
•10 looium salts corresponding to the general rurmnli 

zSMoOj. PaO)(3 - x)NaaO -f (a5 +«}aq. 

Tbta* aaka an yellow and eaailyaehiUe. 

Sixtttn Atom SeHu.—i6 :3 Amrnonium Sail. — In pre- 
paring the 5 : 3 atom ammonium salt a white ciyttalline 
Mccipitate was formed, insoluble in cold, but aolnUe with 
aecomposition in much boiling water, and easily soluble 

in arrmnnia. In this salt dru <i over sulphuric acid — 

O'fioo grm. lost by ipr.itinr. 'v :ih WO^Naj 0'0722 grin. 

Bi4-i6 per cent NH, .ini] li,0. 
J''653 grm. gave 0*1259 gim. NHXI — S J* per cent 

(NH^.O. 

0*81^1^0. ^ve gnn. PaOyMgtaj-ig per cent 

Tbt analysis correipoada tridi the formula— 
z 6MoOj.Pi09.3^B4)«0 + Z4aq, 



FoODli. 

80-65 

519 
525 

8-gs 







Cak. 


X6M003 


8304 


80-73 


PsO* • • 
3(Nri4),0 .. 


14a 
156 


S"S 


I4iia0 ., 


— 


-J? 




a854 





FURTHSR NOTES ON ACTINIUM. AND ON 
THS EQUIVALENT OP ZINC 
IV Ofw T. L. raiPSON, WJGA, Ae. 

Svcs my laal connanicatiMi ob AAinittm in dUa Joamal, 
wad my letter to the Editor autiag that tiM Mm HMMl bad 
bees iaiDlated from its ammoDic^duoridc MdiilkMl hy mbm 
of magncsinm, I have had little oppoituaby of paiuiiag 
these researches. The diflScuIiy which I at mt czpeiienced 
of entirely separating all traces of ainc oaido from aAi- 
niuro oxide, by roeaoa of caustic aoda, still subaista ; so 
that the blowpipe reaAioo of oxide of aAiaiom with 
chloride of cobalt ia uncertain. The result ia a mass of 
m magnificent da>k emcrald-giecn, a much finer and darker 
colour than is seen with purified zinc oxide ; but how 
much of this is due to one OT the Other metal it it tafoa- 
Bible to say at pie.<ient. 

The purified zinc oxide obtained, during these ezpcri- 
menis, m a crysialline state fiom ihc Foda solutions, has 
served me lor a new deiermination of tl)c iqutvaifrnt of 
line, and (he results all point very distmalv tu the rqui. 
»alent 32, which IS a multiple by a svh Ic number ol H, 
and so atcurdjng tu tl.c law of Pio;^t. Thir method em- 
ployed cgnsisti-d in ili.ssolvir.t; il r^ p jtifird zinc Oxide in 
HCI, piccipiiating wiih puic carbonate i f soda, washing, 
calcininR, and converting a given weight of ihe oxide thus 
obtained into sulphide. Ihe details v,'ill be published 
later. 

I have alto obtained a sulphide of aftinium (in an allo- 
tropic form ?J which is only slightly senbitivc to the adiion 
of light, whereas the ordinary sulphide darkens very visibly 
in a few mmuie*, and is quite black, or slate-coloured, on 
being exposed for twenty minutes to the sun. This intense 
darkening cannot be due, as some may suppose, to the 
presence of silver, mercury, cadmium, arsenic, Ac, because 
the original liquor was, in the fuht place, submitied to 
MS for twenty-four hours, and next, because with a&inium 
compooBdt the aMoo dbae not occur aate a abcet of 

glans. 

In the latter leFped aiftinium is interesting a> bringing 
out a new and curious property of glass. Hitherto the 
tued in photogn^y have been ao aeoaitiTe 



that tba aAIoo of light, even nnder ii more or bm 
IniUDtancoaa, and no diffBteoce baa been obaerved. Bat 



with the ordinary adininm sulphide it reqnitea at laatt 
twenty minotea, in good morning annahiiie, to produce the 
dark grey tint, and in such an internal the adtton under a. 

f»iece of plate glass about 2 millimetres thick is abso> 
ulely nil. 

Glass has, therefore, the property of arresting a certain 
amount of actinic rays, as other transparent substancea 
are known to arrest rays of heal — a property which glaaa 
possesses. 

The plate glass used in these observations is slightly 
gTC'.'n ( n iin sr6ion ; but very similar results are obtained 

w;i:i \ .iriojs other kinds of white Rlass, even when much 
ihinnrr than that mentioned. A f.,C: wh ch is ktill more 
curious IS, tl at a plate of dark blue t;lass, which is sup- 
posed to f.lluw ru'Vnic r,i)S tn p.^<.s easily, prottctt the 
substarce in question ftom the sun's a^on just as much 
as a pbi(^ uf u'hitt glass doea. 
Loadoo, Februar)- }, 1S82 



ON SOME 

SALTS OF CHROMIUM AND MERCURY. 
By P. W. CLAMtB and DAVID STSARN . 

The double salts which mercuric chloride and mercoile 
cyanide form with certain alkaline chromates have long 
been known. The following have been described:— 

t. (NH4),CrtO,.HgCla.HaO Darby, Richmond and Abd. 

2. 3(N H4)aCr|0..UgCla Richmond and Abel. 

3. KaCr,07.HKa« Uilloo. Oaiby; 

4. KaCr04.2HgClj| DaibT. 

5. K«Cr04.2HgCy. PogRUie. CaUotftPode^ft. 

6. AgjCriO^ jMRCy, Darby. 

These salts we have subjeAed to a re-examination, and 
we have sought to prepare others of the fume vcrio. 

The first of the foreuoing compounds was our chief 
ol)j<j(ft of study. Our results concc-rriin,; tlic utjicrs may 
be slated briefly. Salts numbered 3 and 4 wc prepared, 
but found them difi'icult to purify. Tu number 5i Datby 
and Rammclsberg both assign the formula — 

albCt04.3HgCya. 
Tbia fiwmnla leqairee 9^ per cent of chromium, while 
tbc one given aMva correaponda to 7-45 per cent. We 
fotud 7*6)1 per cent, tbna confirming the simpler fimmla. 
The aalt nambeied 6 tm found easy to prepare, and «• 
verified its conpoaltioa. We tried alao to obtain a corre* 
spending salt containinf thallium to plase of ailver, bet 
only thallium dtehmnnM waa depoiited. We alao 
attempted to prodnae deidkla aalta of awtearie qpanida 
with amnioniam dtronate, aaunonbun diebranaMk and 
pouaainm didmnuite. and nf merenie ^bifide witb 
monium chramata { bot la none oftbaaaaipaiiawn 
we sncccaafal. 

The salt numbered i. and given by Richmond and Abel 
the formula (NH4)2Cr207.HgCla.HaO. iaeaaily prepaiad. 
The salts represented in it ate dbwolved tOfMbar 1b 
equivalent proportions, and from tbe C cnc a n ifat ad atria* 
tion the double compound Is deposited in large abowy 
crystals. As obtained by us, however, it waa anhydraoa. 
As formulated by Ricbmood and Abel, it should omtaiB 
3*33 pc cent of water; but, as obtained by us, itloat ao 
weight even after long heating at Z50*. An eatimation of 
chromium gave us 19-80 per cent. The theoretical per* 
centar,(-° for an anhydrous aalt ia 19*88 ( for a flMMM* 
hydratcd compound, ig'22. 

From the mother-liquor of the foregoing compound) 
Richmond and Abel obtained the salt which we have 
numbered 2. This body we did not obtain. Varioua 
at^mpta were made to prepare it, but all were unaucceaa* 
fld. Swandcwpaof tbnwMnal aatemta da p oi H ad to 
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SUcccBsion, and finally some orange-red laminx were 
■ecured, which wrre neither ammonium dichromate nor 
either of the double salts above referred to. They were, 
however, contaminated with mercuric chloride, anJ were 
not in Bufficieni quantity lor purification and complete 
analyais. To the mother-liquor t'rqm them ammonia was 
added. A heavy dirty yellow precipitate was at first 
formed, which rc-dissnlvcd in an excess of the precipitant. 
The solution thus obtai.ncd deposited dark clo\c brown 
granular crj-stak, also in quantity iusuflkient for thorough 
analysis. They were insoluble in cold water, but boiling' 
water decomposed them, with separation of a yellow basic 
cbromatc of mercury. At 150 the crystals lost 1 -5^ per 
cent of thi ir w Lii;bt, and at 200 16 66 per cent. :7 04pcr 
cent of chromium, S «g of ammonia, and 4370 of mercury 
were found in them, but no tl-ionne. From this meagre 
evidence we can deduce no probable formula ; but we 
SQspeA the body to be a double salt of a;i ammonium 
chromate, with a chromateofoneof themercurammoiUttin 
bases. 

Upon addinR a caustic alkali to a solution of the uU 
(N I l^nCrjOj.Hf^Cl-, a yellow precipitate was thrown 
down, which proved to be a basic chromate of mercuiy. 
From hot solutions precipitates were fonned of variable 
composition ; but from cold solutions a compound was 
depobiteJ consisting definitely of the salt 7Mg0.aClOj. 
Our analytical results were as follows, in percentage* :— 



The last term in the equation wat not verified, but it is 
suggested by tb« aftosl fonoalioB of koric acid ia tli* pra* 

vious case. 

In conclusion, our results establish the odstSOGS of the 
basic chroni.T.c, yllgCzCrO,, and render the existence of 
two o':u r li.iiic chromatcs of mercury highly probable. 
All three are thrown down definitely from cold solutionSt 
and all are more or IcM danged qr bonillf.— ^jfuMfjciM 
Chtmical journal. 



Anuioiaiafpt. So<U Ppl. 

Cr «'fl8 O'og 
Bf 8074 81*41 



614 



Theoretical. 

6*07 

81 77 



The svmi conpound was partially studied in this labo- 
ratory two yctis ago by Miss Helena Stallo, but her rc- 
■ults wen not pnbiiihed. She obtained tha following 
""""■"*■ — t of GanNnian 



Cr 



N H«OH Ppt. 

• • 609 



ItiOHFpb 

5-98 



KOH Ppt. 

607 



These fignres are interesting, inasmuch as the same 
compound was prepared by a different process by Gcuthcr,* 
whose results were aftcrsvards discredited by Freese.f 
According to the latter chemist there is probably but one 
basic mercuric chromate, viz., the tribaaic comiiound 
aHgO.CrOj. Our results confirm Geuthei's, and from 
another line of investigation. The following equation 
represent!, the formation of tiie salt :— 

7(Am,Cra07.HgCl,) + a4NaOH = 

" i3Na2Cr04 + i4AfflCI-|-7ilf0.aCt09+ taHaO. 
The addition of a solution of borax to a tolotion of the 
salt AmjCr,07.HgCl3 also produces a ysOow pKcipiUte. 
This produA nnees iiitfy with tha formtila 4HgO.Cr03, as 
the taltloined figuca abow;— 

Cr .. .. 5*10 5'|8 
Hg .. .. 82-34 8**88 

The filtrate from this precipitate, Upon concentration, 

gave \yhite scaly crystals, which proved upon analysis to 
e boric acid. Hence, the following eqoatioa is probable 

4(Aro,CraOj..HgClj) + 7Na2B407- 

= 7Na2Cr04 + SAmt l 4HgO.CrO,+ 148^03. 
If, instead of borax, hydro-disodic pliosphatc be used for 
a precipitant, s.till .<iiLtl.tr basic chromate is thrown down. 
It agrees approximately with the formula, CUgO.CrOj. 



Cr 
Hg 



407 
86-43 



404 



379 
85-96 



This corresponds to the subjoined equation, — 
•(AotoCriO^. HgCl,) + 1 1 N .ijH PO4 = 

'=iiNaaCr04+i2AmCl + 6HgO.Cr03+iiHPOj. 

* 4mk Ckm, fh4mH., loS, a44< i Pogg*iii, A luuU^ 140^ 7 . 



SOME NEW COMPOUNDS OF PLATINUM. 
By P. W. CLARKE and MARY E. OWENS. 

The aAion of potassium cyanate npon the compounds of 
platinum seems never to have been systematically studied, 
we have begun an investigation upon the subjed, and now 
present some of our earlier results. 

When cold alcohdic solutions of platinum tetrachloride 
and potassium cyanate are mixed, a pale buff-yellow pre- 
cipitate is thrown down. If tha mistare is heated, this 
precipitate undergoes partial deeompoaition, and what is 
apparently matalUepiaUanm separates out. By filtration, 
washing wllb akohoi, and drTUg at ordinary temperatures 
over auphnrie aiM. the pred^la may he obuinad ia a 
staUa eMidlliaa< It ia solaUa in water, bat completely 
insolahk ia alcoliol,and ita aqnaona sdntion decomposes 
upon boOlBg. Analysis gives tha following percentages, 
which aglM with the BOVCl formula K,PtCls(CNO).IlaO. 



Found. 



Pt .. 

CI .. 

c 

HsO .. 



38-41 
3479 
1508 
2-27 
3 76 



3844 
5«9 
1453 



386 

34 74 
1467 



3-22 — 



Theoretical. 

38-19 
3477 
15-28 

2-35 

352 



For waat of mlHaont natortali mirogeo was not esti- 
mated. The pteaaoce of the qrnnic inolocala in tha 
compound is, liowever, anqaesttonaUe. 

By the aAion of potassina cgraoaM «p0B the gracn salt 
of Magnus, PiNtH«Ca, new comeomida art fiwued, 
apparently of great oonplealty. The Magaoa salt waa 
prepared by the addition of aaolalionof potaasi«mddora> 
ptatinite to aqucons amoMwia. A pare ptodoA Is thaa 
al most {mmedisteijr formed, whereas tlie methods hitherto 
laid down for the ptsparatioB off this body gave na veiy 
unsatisfaAory results. The MagBBB aslt mssMvea readihr 
in a hot aqoeoae eolatlea of the qwaatt, yiddiog a dailc 
brown solimoa; which, oonoentratad over the water*bath 
to iu cryatalliaiag point deposits pale yellow a e s dis s. 
From the auther liquor, beaatifel dastsrs of bowa 
needles were obtained. The yellow salt coatatwciJ 
platinum, potassium, ammoaia, water, aad cafboBt fbe 
platinum amounting to 43*93 per cent. Ia the brown 
crystals, ammonia, platinum, aad chkuiae were' foood. 
Both salts are to be sysUauMkally invcstigaiad. 

One other new salt waa iacidealally OMaiaed Iff M. 
The well-known potassium sulpho-cyano-platinate is pre* 
pared by the aAion of potassium snipho-cyanate upon tha 
chloro-platinatc. Happening to have a quantiqr flf tha 
strychnia chloro-platinate on hand, we dissolved it fa 
potassium sulpho-cyaaate. The blood-red solution, which 
was obtained after short boiling, deposited on cooling a 
brilliant red crystalline precipitate. This proved to be the 
strychnia salt analogous to the potassium sulpho-cyano* 
platinate, and gave percentages of platinum and sulpher 
agreeing with the formula 2(CaiHaaNaOa)HaPiCy6S«. 

Fouod. • Theoretical. 
Pt .. .. 1412 14-49 
S .... 13*78 >4'0t 

Doubtless other sulpho<y»BO plilinalii of aMwIpldt 
may be easily obtained. 
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The investigation of the produAs rcsultine; fiom the 
adion of cyanates upon platinates is to be followed up at 
an early day. The whole subji i't nf the readlions between 
cyanates and saltso f.he various rr.etallaioincsiuid tnctall- 
atnnioniuni!! bids tair to yield rrsults of COOddCllkble 
interest. — AmencanlClumical yournal. 



PROCEEDINGS OF SOCIETIES. 

CBBMICAL SOCIBTY. 

PnL A. W. WauAHMit, Vtca-Plmidmt, ia Hm Cbair. 

The following certificates were read for the first time: — 
H. S. Billing, W. G. Crook, W. Fowrler, N. Graham, A. 
Hartley, A. Hill, F. Vacher. 

The Chairman then called on Dr. OoUHOlo Mharliia 
leaore Oh tk* Unit Wtigkt and MUt ^Ctma^tMm 9f 
Compounds." The Uaurer nid tbM it bad ben iDind 
umAiI to occaiionally bring fbrwafd vaiMma poiiiti of 
chemical doAfuwi oa wbia tben wan diflbnwMs of 
opinioa, to bo diicBNod bv tbo Sodotjr. Oa tbit oc cwt oa 
b« wiabid aot ao much to demonstrate certala eoadaiioao, 
or to aiake a dedaratioa of hii opinions, as to {aviso ^i- 
eVMfam and a thonghiful consideration of qaeMioail of 
iapoftMNt to eheaiwla. Originally three questloas won 
B iw oo i di—Fiiat. !■ tbota aov satitfaaoty ovideace 
dodoclblo of Ibo tiiilaaeo of two matina ftmao of diemical 
eo— b i a a t ioa (Moodc aad aMilecalor)} Second. Is the 
detenniaatioB of tbo vapoar deadqr of a body alone, 
aaficieat ledeteraiiaetho.welghtoftbocbemical molecule? 
Tbod. lo tbo caeo of aa emaoat fbnniog two or more 
dieliadi aeriee of cowfooads* fbrnna and ferric talts, 
b the tfaaMoB ffon oaa eaiiai to laother neceasarily 
eoaacAod witb tbo additioa or aabtvaAion of an even num- 
ber of bydrogoaoid atomaf Ho would, however, limit 
VamMUt tba 8»t of tbeie foeetioos, at the Mroe time 
dM tbno qoeetioae wen no doioty associated with one 
aaotbcr that in discasaiag the first it was difficult to know 
itobegin. The answer to this question (Is there any 
f eridcace dcdaciblo of the existence of t wo d i s - 
t of diemical combination?) depends materially 
OB the view we take of the property called in text-books 
vdenqr or atomicity ; and before discussing the question 
It is important to have a clear idea of what these words 
valency and atomicity really mean. It is necessary, too, 
to start with some propoeitions which must be taken for 
graatad. These propositions are :— First ; that in all 
dtemical changes, those kinds of matter which we 
CoauBonly call elementary, do not suffer decomposition. 
Seooad. That the atomic wei^ts of the elements as re- 
cdved, are ooiraa, that they do really express with 
great ezaditode the relative weights of the atoms of the 
individual eleaicats. If we accept these two propositions, 
it foUowa that hydrogen can be replaced atom for atom by 
otiier dements not only by the halogens but by alkali 
netals, ftc. Hydrogen is, it may here be remarked, an 
deOMnt of unique cbaradcr ; not only can it be replaced 
by the elements of the widely different classes represented 
W chlorine and sodium, but it is the terminal of the scries 
of paraffins CnHin ; CjHfi, C1H4, Ha. The i:i:rd pro- 
position which must be taken for granted ia, th.it the 
groups of elements CaHs- ^Hj, behave as elt-mmts and 
that these radicals, ethyl, methyl, &c., do not butlir de- 
composition in many chemical readlions. 

Now as to valency or atomicity, accepting the received 
atomic weights of the elements, it is cert.iin that there are 
at least four distindl types of hydrogen compounds re- 
presented by CIH, OHa, MIj, CH4. The recognition of 
these types, and their relations to each other as types, was 



in theoretical chemistry. When we compare t1 c formula 
of water with that of hydrochlotic acid, we find that there 
is twice as much hydrogea eonWned with one atom of 
oxygen as there is combined with one atom of chlorine; 
and in a great many other instances, we find that we eaa 
replace two atoms of chlorine by one atom of oxygen, so 
that we get an idea of the exdiaogeaUo value of these 
elernentf , and we say that one atom of oxygen is worth 
two < f ci.Iurinc or is bivalent ; similarly, nitrogen is said 
to be trivaUnt. The meaning attached lo the word 
vaieacy is simply one of interchangeabihty, just as we say 
a penny is worth two hatfpennie8 or four farthing*. The 
question next arises is the valency of an dement fixed or 
van.T'jIc ? If the word be defined as above, it is absolutely 
CLTt iu tliat ti.c valency varies. Thuo, tin may be tri- 
valent, SnCla,ortetravalent, ^inCl4. Accordingly elements 
have beL-n classed as monado, dyads, triads, Ac. The 
leAurer objedled most strongly to the word atomicity ; he 
could not conceive of one atom being more atomic than 
another; he could understand the atomicity of a molecule 
or the equivalency of an atom, but not the atoraidty of aa 
atom; the eipression seemed tc him complete nonsense. 
He next considered the possibility of aangoing a fixed 
limit to this valency or adidty of aa atom, aad conduded 
that the adicity was not aboolotdy fixed, bnt waa fisad ia 
relation to certain elements, ., C never conliiaea with 
more than four atoms of H ; O never more thaa two ateni 
of H, Ac. Tba adicity of aa element when combiaad 
«rith two or flMlB olameata ia naually higher than wbaa 
combined witb only one, i.g., MHj, NH4CI. The tana 
capadty of satnratioa nay be as«d as a syaonym for 
adicity, if care be takca to diatiagaiali it fitoaa elbar kiada 
of aatnratioB, aacfa aa aa add tritb aa alkaU, Ac Adid^ 
is, bowever,quitediatiaAfiaaicoBbiBlagfbfieo; tba latter 
is iadicatad by tba amaat of beat evolved bt thecooa* 
biaatbm. 

The ledhirer then proceeded to critidse a atataawat oon> 

monly found in text-books, th.it cbaa ti c ai cooibiaatioa 

suppresses altogether the propcrtiea of tba OOoAlaiag 
bodiaa. The reverse of this sutetaeat is pn)bnUiy troa. 
To talw tba caaa commooly givea of tbo combiaatioa of 
copper aad aalpharwhOB heatad; tUa ia good aa far as it 
goes, but than are auaeiova iaataacaa, as Cil, SSe. Ac, 
where the origiaal fioperttes and charaaers ^ tbo com* 
bining elemcata da aot completely disappear. The raal 
statement ia that thaod^aal pmpertieaof the alantaata 
disappear more or leas, aad least iniea the caasMaatiea ia 



weak and attended with the evolution of a di^ aaooat 
of heal, and in every case some properties am lelk which 
can be recognised. So with reCerence to the question of 
atomic and molecular combination, as atomic combinatJoa 
does not necessarily produce change it does not diftr la 
this respeA from what is usually called molecular coai> 
bination. 

The ledurer then referred to an important diffiBreoce hi 
the adicity of chlorine and oxygen. Chlorine can combine 
with methyl or ethyl singly. Oxygen can combine with 
both and hold them together in one molecule. The re- 
cognition of this fundamental difference between chlorine 
.kiiii i xygen, this formation of double oxides as opposed 
tu single chlorides, marks an epoch in scientific chemistry. 

The le(hurer then considered the subjcA of chemical 
formula: ; it is the bounden duty of every formula to 
express clearly the number of atoms of each kind of ele- 
mentary matter which enters into the constitution of the 
molecule of the substance. A formula may do much 
more th.m this. If we attempt to cxprcf -i too much by a 
complex foimula '.vc may veil the number of atoms con- 
tained in it. This riiffic'.ilty may be avoided by using two 
formulre, a syroi'tic Inrniiu.i pivir.g the number of atoms 
present, and a complex fornuil.t perhaps covering half a 
page giving the constitution i f tl.c m.oIccu^c. li jt be- 
tween the purely synoptic formula and the very t bborate 
tcrmula there arc others — contraAed formula: — which 
labour under the disadvantage, as a rule, of being one- 
Modi aad io eraata a fdaa ia tp wa ii aa at to the aataw of 
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the labstance. Thus, for instance, to take the formula of 
sulphuric acid, HjSO^. This suggests that all the oxygen 
ia united to the S ; (HO)jSOi suggests that two atoms of 
hydroxy] exist in the molecule : then, again, wc might 
write the formula HSO3OH, or HjOSOj. All of these 
are justifiable, and each might be useful to explain certain 
readtjons of fiulphuric acid, but to use one only creates .1 
false impression. I'hc only plan is to use them variously 
and capriciously, according to the leaCiicn tO bo Wplsiacdt 
Ackifli ctbyl acetate may be written — 

HjCl 

OrcoadMMd- 

H,C,0 j° 

Or HjCi^.CaHjOi or HsCfCtHjO]. Now e«di of these 
two latter fiMBalie is a partial kimvlat cub icmiCBts a 
one-sided view ; it is justifiable if jen VM boUi bat nn- 
ftif if yoa OM only oDe. 

W« BOW cone to tbe qoMiloB m to the exlMcnce or 
BMMiitttaM of two dbtiaa dMMtof coamooBds, one m 
vUcb ibe fttomtafBConbiBeddifeAly orindireAiy with 
oMb other, aad the other la which a group of atoms is 
conbiacd ae an iaiefer with eoaie otlwr group of atomr, 
witboot aajr atanic eoaacAioa* bjr ao-called molecular 
eeoiWoation. Tbcee two modea of conbiaatioD are easen ■ 
tialljr diatiaA. The qnesiioo ia aot oac of degree. Are 
dMN aav Mt» to support tbia theory that ooe set of com- 
pooBda M Conied in one way, anotiier in a different way ? 
Take the caaa of the ml^atea: Starting with bO„ 
we caa leplace ooe atom of O by HQti and obtain 
80a(H0)a or Ha804; replacing a eecead aton. we get 
60(HO)4 or H4SO3 glacial eiibba^ acld» a perfeaiy 
defiahe body correspondiagto adei Bitada a t of aalphates, 
BaUgSO), ZnjSOs. Ac. By replacing the third 
atoai of O we get 8(H0)e or HtSOe ; thia corresponds to 
m dam of lalM, miaBi, ^iCaflOg, Ac. These ate ad- 
aaltted withoot dnpote to be atomic componada. Are 
we to atop here? We may write the abovo OOmpoundg 
tbot>-HiS04. HjSO^HaO. H2SO42H1O. If we measure 
the heat evolved in the formation of the two latter com- 
peoade. it is, for HaS04-fHaO, 6-273; H]S04 + 2Hjn, 
3^0oa. Bat if we BOW take the compound II;,S04 + 31^30 
wobavaheatewahtd 1744 ; sowecaahave IIaS044i l^O.&c. 
Whare aia we to draw the line between atomic and mole- 
Cidar CdnKaatioe, and why ? It comes to this : All com- 
poonda which you can explain on your views of atomicity 
anatomic, aad all that you cannot thus explain are mole- 
calar. Similarly with pbosphatea, arsenates, Ac In all 
these compounds it is impoasiUe to lay one's finger on 
any diatiodioo as rcyarda cbeoiical behaviour between 
the compounds called atomic and those usually called 
molecular. 

Two points remain to be mentioned : The fir^t is the 
relationship between alteration of adicity ard 

ions and ic) of compounds. Tin is usually said to be 
lyad in stannous compounds and a tetrad in stannic com- 
pounds, but in a compound lilie SaClaAroCl, is not tin 
iwllyateiad}^ 

rci 

CI 
CI 
NN4 



not suppose that it is the chlorine which has altered ita 
valeoqr, and that the compound should be written— 



•ad ftk it la B alaDfloiM coapoBadf Md #««8 a black pie- 
cipmie whb HaS; eo that nalcacy doea aot aecessarily 
|0 with the series. The second point is that an objeaion 
aay be urged, as, for example, in ammonium chloride 
^ba ladaiar stated above that here N was a oentad, the 
mUMan ti tha cUaiiBa baviBg canead the N to aaaume 
dwpMtBdie danAaOstt aiagr^ aald, why ahenld yon 



^■1. !>ci 



There is something to be said for thU view, bat oa the 
whole the balance of the evidence is in Civour of nitregeo 

being a pentad. 

In conclusion the le^orer Mated that his principal objeA 
was to direA the attention of chemist*, and especially of 
young chemists, to the question : Is there or is there aot 
any evidence doived ftooi the properties, the decomposi- 
tions, or the relative stabilities of substances to warraat 
us in believing that two classes of compounds exist, oae 
class in wh<ch there is interatomic cunnedtion alone, aad 
another in which the connedlion is molecular. 

Thi; Chairman said that at that Lite hour it was hardly 
possible to dii^cuss ih.e thoughtful and able address to 
which the Fellows h.id just li.Hicned. On his own behalf 
1 e :iii^ht say th.it he had for some time past given much 
thought to the tuitstion as to how far certain theories 
were statements of I'aifts, and he had come to the conclu- 
sion that it would he better to get rid of such phrases as 
iTiokcular ton.b, nation, lic, which were t oi ^t,:',ciiirnts 
o( l.iCts. Sui.lj I'hr.A.se.K hccrr.cd, like thcblinkcrh on a i.orke, 
only to shut out ccrt.iin oHt cts which we could not ex- 
plain. It was better to icttr 10 liic unknown as unknown, 
and not give Sf>me fine scicniirtc n.-^r^it- to .i iLaaiiin wliith 
we did not unI!er^tand, i he minJ was i niy loo rcjdy to 
become fati^fied with such a name and to accept thesvord 
as giving some account of the f.Kft, and thus the motive 
for investigation is dirninislicd, and the progress of know- 
ledge hindered. He was ini-liticd, too. to dispense with 
new words for old things, and he would prefer to use the 
old word " value " instead of Adicity or V'.ilcnty. It was 
undesirable, loo, to class elements an monads, dyads, &c., 
as their value varied under different conditions. Iodine, 
for instance, was usually called a monad ; it certainly was 
not. In its mo»t stable compounds it was a pentad or 
heptad ; only in the unstable HI was it a monad. 

Dr. Armstbono said that according to L. Meyer there 
was reason to believe that some of the non-metallii: 
elements behaved in different way*, e.g., the haiogens 
when combined with the metals behaved as monads ; with 
the non-metals, as polyads. ^jo that there iuij;ht be two 
different methods of combination. Tor in.^t.mcc, in am- 
monium chloride the N might be combined with the three 
atooia of H, aa Id aannoBia, aad the HQ add Hadf oo— 

HCI— N— H 

Again that the compound SnCljAaiClgavoablacltpredpi. 
tata with salpbtttetted hydrogen leemiid to him no proof 
that tho ceoipoaad waa a atanaoaa aaltj it might be 
staaafe aad be de cew p oaad by tha salphoretted bydrogeo. 

Dr. FBamLAHD naat sapiass his admiration of the es' 
celleat aad logica] diseoaia^ of Or. Odliog. but nast con- 
fess that ha waa eanewhat taken at a disadvantage by the 
ingeaiaaa titla aad e rw bl di the UAurer had concealed the 
real wA^ttt of Ua leAttre. Me thought the term " atomi- 
city '* had aaaietbing to be said for it ; it lends itself, too, 
readily to the English language. As icgards the grada- 
tion between atomic compounds aad those osnally called 
atolecttlar, it must be remembered that in all departmeata 
of Nature it was difficult to fix the limit, as between planta 
and animals. As regards the very ingenious and forcible 
instances of theconiinued elimination of heat by the union 
of sulphuric acid and water, he would ask where arc we to 
stop? He had carried the experiments down to moistening 
a piece of blotting-paper with pure water, and surcl^ tfiat 
was not a case of atomic combination, yet a certain 
aoMont of haat waa avobad. Ha 
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■galatt th* eanidoM om of fbranilat. It w«> difficult 
enoagh ferttadtBtalo bOowllwcoBititatkMi ofmbttaacei 
when tha CofimdMiNM on • ooiiom plant ■ad aareljr 
fttaoub Ua coaiaatioa m^t be noaeiantifiel it woald be 
aoabiy Aflcnh if tiM fismala «Mn eoMtaougr cbanging. 

Dr. ODum atid that tbooab it woold be eaaiar far a 
itodMI to ttMODa Ibni of panal kgmtSm betvwild take 
oaljr a eoe-oided «iair of the aebataace, aad tmdf it was 
«eith thatmUaiolookataanbitaacelflonaliaidaanither 
than have a falae impreaiion bv teoUaK at it tarn one 
aide onfy, Aaianida the qeeatMB of gradatioB, he l»d 
painted out that the diiefaaee between atomic and nMile- 
colar coafiponada waa one not of d^ree. bnt that the 
eompoinda flMtatfca qoite dfaitiBft» ad oaght to show dif. 
fciett leedHoaa. At to tlw atannoaa chloride, be would 
tahe another example, which was still mace dear. The 
cempoond FeaCI^KCl, which waa green and waa evidently 
a ferroas salt, yet tbe iron was there in tlie same con- 
dition as regards valency as in Fe«CI(. 

After a few remarks froa Dr. Wright and Mr. Cross, 
The Society adjoomed to February 16, when the 
iollewing papers will be read : — " On the Luminous Com< 
baation of Ether at Temperatures below Redness," by W. 
H. Perkin; "Contributions to our Knowledge of the Com- 
position of Alloys, for the most part Ancient," by Dr. 
Flight ; *• On the Preparation of Pure Nitrogen, and on 
the Adion of Nitrogen and Hydrogen on Meteoric Sili* 
cates," by Dr. Flight; "On the Action of Sodium Car- 
bonate and Hydrate on Fehpar .ind W'ollastonite," by Dr. 
Flight; "On Beniyl-phenol," by E. H. Kcnnie; "On the 
Buxioo Thermal Water," by J. C. Thresh ; " On Retro- 
grade PlMiptaMce," bgr T. F. Lloyd. 



BOYAL INSTtmnON OF OREAT BRITAIN. 
Otmnt MMtUf Mutbigt Mtmi^* FOnuuj il8a. 

Gmmm Btm, Baq., F.R. S. , Treasaier aad Viee-PMai* 
dent, in tbe Chair. 

Sidney Bidddl, Esq., M.A., the Barl of Dnatt, end 
lira. Archibald Hamilton were eleded Membeia of the 
Royal Inatitiition. 

ktpwi fnm tk4 UoHagen.—'Ihe following Reeotntlon 

! leased by the Committee of Managers at a Special Meet- 
ag held on December t6th, 1881, was read and adopted 
by the Members : — 

I. The Board of Managers of the Roy.il Institution 
received with i:,r<:ii regret Mr. Warren De la Rue's 
letter of December 3, iSSi, addressed to Professor 
Tyndall, announcing that the state uf his health 
compelled him to resi|;n the otlke of Honorary 
Secretary to the Royal Institution. 
S The Managers fully appreciated tlie considerate offer 
made by Mr. Dc la Rue to continue in the post of 
Honorary Ss-crct.iry for some time longer, if such a 
course wtio detnicd desirkble for the ads-.intage of 
the Institution ; but they believed it to he their 
duty to Secure for Mr. la Kuc the imiiicduite 
release from tiie cares of otlice which seemed indis- 
ycn'-ablc. 

J. The Managers trust that Mr. De la Rue may be en- 
abled, after due rest and medical treatment, to 
resume those scientific pursuits in which so much 
of his life has been spent, and to the prosecution 
of which by others so much generous assistance 
has alwa>8 been extended by him. 

4. The Uanagers cannot bid farewell to Mr. De la Rue, 
aa Honorary Secretary to the Royal Institution, 
without tendering to him their warmest thanks for 
the ability, zeal, and liberality with which he has 
aided the Royal Institution while filling that im- 
portant office. 

). The devotion of Mr. Da la Rue'a time and attention 
. 10 dM loMreMs of the iaethatioB will ilwayi be 



feoiembered with gratitude in connedUoQ with the 
services o( other dietingaished men, many of whose 
names, like hia own, belong to the history of 
Scie n ce a hiateiy to which the work done in the 
Royal Inatitntien haa made snch aignal oantribe* 
tions. 

William Bowman, Esq.. LL.D., F.R.S , was elefted 
Honorary Secretary, and Warren De la RnC, Baq.* H.A.( 

D.C.L., F.R S., was elc<Sed Manager. 

The presents received since the last mectinE; were laid 
on the table, and the thanks of the Members returned for 
the same. 

Thitteen candidates for membership were proposed for 
eleAiiOB. 



CORRESPONDENCE. 



PHOSPHORESCENCE. 

To tkt Ediior of the Chtmical News. 

Sir,— Captain Abney, although a noted photographic sci* 
entisi, is certainly not au courant with the pheni'rnenoa 
of phosphorescence, since he has lately brought before the 
members of the Physical Society an account (Chemital 
News, vol. xU., p. 52) of some experiments in connection 
with the above phenomenon, most of which have been 
known for at least thirty years. 

If your readers will turn to vol. i.,p. iqO, of "Gmelin'g 
Handbook of Chemistry," published in 1S4S, they will find 
the following ;— " Fhosphori which have been rendered 
luminous by colourless lir.ht cease to shine much sooner 
in red light than in the dark; and instantaneously when 
exposed to red lij^ht concentrated by a lens. — ( Sl-l-'dcck;." 

" Light transmute 1 through blue gla.ss makes Canton's 
phosphorus almost luminous as colourless light con- 
centrated by a lens; behind red plass, on the contrary, the 
phosphorus not only fails to acquire luminnsity, but ceases 
to shine, when previously irradiated, much sooner than it 
would if placed in the dark. — (Sccbcck)." 

Of course, in answer tothisi, the Captain might say that 
Balmain's paint was not known thirty years ago ; but if 
he will refer to vol. xli., p. 137, of the Chi:mical News, 
he will see the following, quoted from a leAurc delivered 
before the Society of Arts, in March, 1&80, by Professor 
Heaton, on " Balmain's Luminous Paint " :— " If the ex- 
periment is carried on for a long time with a very intense 
spedlrum, another effeA which we could not have antici- 
pated is observed in the lowest layer, which has previously 
been made luminous. The violet and ultra-violet rays 
increase the luminosity, as we might have expeAed, but 
the yellow and red rays not only do not add to the lu. 
minosity, but aAually take away tbe light previously pre- 
sent. Another experiment will show this effeA more 
quickly. Here is a sheet, at present luminous: I cover 
half of it with opaque cardboard, and tbe other half with 
yellow glass, and then burn a piece of magnesium in front 
of it. See the result. The rays which passed through 
the yellow glass have taken nearly all the light ont of that 
half of the eaid, while the light est tbe other raaaiaa on. 
impaired." 

i In conclusion I may state that I was preaent at the 
ledwe refened to, and aaw thia espetineat anccessfutly 
caiiiod oat.— I an, Ac.» 

A. J. 



; Spontaneous Combustion of Bengal Lights.— J. 

I Clouet.— The author shows that the spontaneous explo- 
sion of mixtures containing potassium chlorate along with 
sulphur is generally due to a trace of sulphuric acid pre- 
sent as impurity in the l.iitt r suhKtar.cc, and he agrees 
with M. Du Monccl in rejeaiog the theory which aacrihea 
each aeddaats tooMMe $lOil^m^—ytmm^ 4» Phtmaik, 
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Chemical Notices from Foreign Sources, 



tCllSIUCiLLNsWS, 



CHEMICAL NOTICES FROM FOREIGN 

SOURCES. 

MoTB.-Aii dcgxMtol liiniaiM 9 v CtiHlgHi<> mImi miiinrite 

cxpreMcd. 

Cam^U$ Rmitu H tU m m daiwu iat SiaaetM, d* VAtadimu 
SrjfMWf. No. t, Jmvuy 7, i8Ss. 

Hatliods of Coppering Cast-Iron in Use at Val- 

d'Osne. — MM. Mignon and Kouatl. — The author* point 

out a disiir.aiiin between t)icir procchs and that of M. 
W'cil. Tt;c Litter uses a bath of cupper sulphate reniiercd 
Btr<jn|j;ly nlk iline, with an organic acid added to prevent 
the precipitation of copper nx de. MM. Mignon and 
Rouart, on the contrary, use a distindtly acid solution of 
A double salt of copper and any alkali with an organic 
acid. 

Certain Consequences of the Principle of Gauss in 
EleAroBtaticB.— M. CrouUeboi*.— The author finds that 
in a BjrBtem of fixed condudors, where two distinct statCB 
of ejliiilibriuin are considered, the sum of the pCodaA* of 
tbe initial charge of each conduAor and of the variation 
of its potential from one state to another is equal to the 
•um of the produdts of the initial potential, and of the 
variation of the charge. When conduAors, kept at con- 
stant potentials, are left to their mutual aAioM. the eaeigy 
of the system teade lowaide • naximvai. 

A Tnuamitter of Sottatfi wUh m Sooadinf •Board 
fitted with 8trin|;e.— M. Boufboiue.— If » eooDd is pro- 
duced at • certain distance from the eomidiiig>l)Mtd 
f?fatl» e^karmomu) of a piano, it h known that this 
hoard, as well as the etiiags which tM in unison with the 
Bound produced, or with ooe of ite luttaionics, enter into 
vibratioa. The autbor fiada, oa appl^iag a miccepbone 
to each a board, that the sooad traaaniited ia a circuit 
eeetaialiw a tefephone is coosidetafaly stnmgthened with- 
outany auenttkaeitber ia its distfaAaeiear la iu quality, 
aad apoo ddi priaciple bo hat coaittated a veiy ■east- 
five traasmitter. 

Measure of the Internal Resistance and of the 
Eleiflromotive T'orco of EleiTlric Machines in Aifkion. 
— G. Cabancllas. — The author uses a machine as a source 
making N turns per unit of time in a circuit of an arbi- 
trary resiktance. Ht observes by means of comnion k-'I- 
vanometcrs the intensity I, and the difTerence of pot<.nf..\l 
( at the limits of the machine. He then employs the 
machine as a motor receiving a current from any source ; 
he regula:es the fri(Aion by a brake placed on the axle ot 
the machine so as to obtain the intensity I, and lie varies 
the difTerence of potential absotbcd by the tnaclnr.c till he 
obtains the speed N. He arrives at it cither by aiding 
upon the eledtromotor source and the rcxi.stancc of the 
connexion, or upon one of them only. He observes, then, 
the diflcrcncc of the potential at i', E, and r, being the 
ele^c elements, and has the two equations : — 

Whaace be deduces tbevalMt:— 

a ai 

Note on the Theory of the Formiates.— ExtraA 
from a letter by M. Maumen^. — The author contends that 
the results obtained by M. Rihaa are perlMUy explained 

by his general theory. 

Thermic Researches on the Sulphur Oxy-chlorides. 
—J. Ogier. — A thcrmo>chcmical study of the chlorides of 
sulphuryl, thionyl, and pyro-sulphuryl. 

Carbonic Ether of Borneol.— A. Haller.— The ether 
ia qaestion, C21H34O2, forms very light and white 
hexagonal tables, insoluble in water and alkalies, soluble 
ja boiling alcohol, to ether, chloroform, benzol, and glacial 
«c«tie aad. It nelta at aij*, and aofaUmee without da* 



conpositioa. Its routocy power variea with that of tba 

bomeol which has served for its preparation. 

Formation of Bases of the Quindeic Series in the 
Distillation of Cinchoninc with Potassa.— CEchsnerde 
Conintk. — The author has isolated a tctia-hydroquinolcine, 
CgHjiN, an intermediate product between the quinoleic 
and the pyridic scries. 

Tetpinc,— W. VValitsky.— The author has obulned and 
studied a derivative of tctpaoe, CioHic which ha aamea 
tcipiaeaa. 

Btridllt itr DttOuhen Chemischtn QtuU^U^ 9U B<rfte. 

Vo). 13, No. 12. 

The Specific Heat and the Expansion of the Solid 
Elements.— H. F. Wiebc.— The total quantity oi heat is 
according to the law of Dulonj; and Petit inversely pro- 
portioaai to the atomic weight, but shows when considered 
10 iteelf BO especial uniformities. But a regular leUtiun 
ippears, at least in certain groups, as soon as tiie pntire 
heat inuodttced into a body up to the meltin}; point is 
taken into consideratioa, as the author shows in a table. 

The Bmanatoa aad the Molecular Volame of 
Organic Liquids.— H. F. Wiebb— The deaaiqr of tfaa- 
fativ acida and thdr elhera may he cakHlated accofdiag 
to the formula— 

y_ A 

3(l» + l) . 3542 

A aigaifiea the molecular weight, and n tbe number of 
atona bi tbe aMiecule. 

Amido-laetic Acid^P. Melikoff.— Tbie compoood b 
formed by the adion of ammonia upon a*chlaio-laftic 

ether. 

Preliminary Communication on the Behaviour of 

Phosphates with Ammonium Citrate.— A. Gruppc and 
B. Tollenf. — The aulhurs examine two points : upon 
what does the m Ivchi aaiuri of aninioniuni citrate depend, 
and whether tlurc exists an c^-cnlial difTerence in the 
behaviour of this l:qir.:l with dillcreiit plmspnaies ; and, 
Secondly, is the detcrniinatmii oi pliosphoric acid bydireft 
precipitation with magnesia mixture from tliis solution 
suflkienlly acLur.tli.- ? As regards the iiist <|ue-tion they 
cunciiide t'..:r. li i.' I'i-i sphatcs dissolved an- nvtrted into 
calciuincitLite ..r.d ainir.oniiim ph<)^i'':iale. l lic difTerences 
of sulubility do nut di pcnil <mi any csm r.t;..l iValurc. The 
results are siiili, itni;> accurate if tt c iiiat^iicsia miiiurc 
and the pl.osphoiic acid aie in ctit.iin propoitions. A 
re-precipitation is, how ever, needed. 1 hrce times as much 
magnesia mixture should be used as the calculated quan- 
tity. A certain quantity of lime is also thrown down, and 
if the proportion of mixture is too great an CSOCaa Of 
magnesia may be found in the precipitate. 

AAion of Iodine upon the Silver Salts of Certain 
Bibasic Acids of the Fatty Scries.— K. Ltirnbaum and 
J. Gaier.— The silver and iodine combine, and the add 
residue is resolved into anhydride and free oxygen. 

Contiibutiona to the Solation of the Qneetlon of 
the CoMtilatlon of SalptaoBes.->R. Otto.— An exiea* 
sive memoir, not admitting of useful ahstraftioa. 

Synthesis of the Ethers of the Thiosulphonic Acids. 
— K. Otto. — The author cau.sed an alcoholic solution of 
brumethyl to ad upon potassium thio-henzol-sulphooate* 
The produdt was ethyl-plienyl-disulphoxide. 

Sulphuretted Betizyl Compounds. —K. Otto and R. 
Liidcrs. — An ex.irninatiun ol bcii/yl-sulph-hydrate, di- 
benzyl -sulphon, ihiu Lcnio c-bcti/yl ether, benzyl - sul- 
phinic acid, and the behaviour ui potassium bcnzyl-sul« 
phonate with melting pOtasii. 

Behaviourof Mercury, and Lead-etbyl-mercaptidOB 
at Blavated Temperatures.— R. Otto.— The mercuiy 
coa^OUOd ia resolved at iSo' to 190' into metallic mefcniy 
and etlqrl-ditoulphidc. The lead compound at the same 

tempafatuit yields lead sulphide and ethyl salpbide. 
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Adion of Solpharie Add nsen Afooiatie Mcrcap* 
•WM.— R. Otte.— Pb«yl-ral|»h-bydnt* it tMiie^ coB> 
voted by Kripbttric add at comntoa tenpentum into 
^baajl dunlplude witheat the fbnnttim of oy^imdaAt. 

Tbe so-called Toluol- meta - sulphonic Acid of 
Bccktirt. — R. Otto. — This body is found to be a mixfjre 
of the para- and ortho- compounds. 

Carbonic Oxide Haemo-globin.— Th. Weyl and B. 
von Anrep. — The authors discuss the behaviour of hxmo- 
globin oxide and of carbonic oxide haemo-globin with 
oxidising agents, and the redudion of methtemo elobin. 
Oxygen methiemo-globin and curboilic OZtdo meibamo- 
globin arc found to be dittinA bodies, duMtgh tbdr spec- 
troscopic bebavionr is sinilar. 

CoostitatiOB of Tetn-oltro-diphenyl-cubkinido.— 

8« M. Loaanitch. — A theoretical paper. 

Sabstitutional Introdutflion of Phenyl Residues.— 
V. Meri and W. Weilh.— Not suitable for abstradion. 

Dipbenic Anbydride.— C. Graebe and C. Mensching. 
— Tbe authors treat of the formation and preparation of 
dipbenic iinbxdride, iu decoiapooitioo wben beaied, its 
pfettaaldmt, «ad ila behnvioar widi pboepborat cblorid*. 

PMlilBiiianr Communication on Certain Deriva- 
liVM of Ofcme.— J. Stenhouse and C. £. Groves.— Ao 
•seminatioa of tbe views of LiebermaaQ and Oittlor on 

the constitution of penta-chlor-orcine. 

Schizomycetic Fermentation. — A. Fitz. — Experi- 
ments on the fermentation of propionic acid and the 
aormal valerianic acid obuined from calcium la&ate. 

Ooablo Salt* of th« Lower Fatty Acidi.— A. Fiu. 
—Not nnccpciblo of usefbl abetraftiaa. 

Certain Scmarks on the Vapouvdeaalty of Xodbia. 

—J. M. Crafts.— Already noticed. 

Thermo-Chemical Researches on the Theory of 
the Carbon Compounds. — J. Thomsen. — The author 
gives his results in the form of tables. 

Purfaiol.— B. Fischer.— Aa eaamiaation of foreiae, 
Jbril, Airil.odo-bfDmida, dibiom«faril, and faeu-fania. 

Sequel to Hoaairopio.— A. Ladenburg.— Tbe melting. 
point of liomatropin Is from qvi' to gS's". Its composi- 
fion is C,6H.N0, ysi y > V 

Determination of Nitrogen in Organic Substances. 
— C. E. Grovci.—Tliia paper leqairea Uie aeoompaajnag 

illustration. 

Occurrence of Free Sulphur in the Dry DiBtillalion 
of Coal Tar.— A. Kehlstadt.— Sulphur baa been thus 
deposited at the Tat aod AauBooia wotlvof dCwtaaad 
Sons, Liverpool. 

Tcaaafbrmation of a-Napbtbyl-amine into a- 
Maphtbyl-metbyl-etber.— A. Hantzscb.— This trans- 
fonnation is a proof that tbe analogy between the deriva- 
tlvee of bcacol and of aapbtbaliae w leas completa tfaaa 
iabeliawd. 

TMneformations of Sulpho-cyan-methy! under the 
I&fltteoce of High Temperatures.— A. W. Ilofmaoo.— 
At the temperature of i8o^ a part of the methyl-eulpllO- 
cyanate is convened into metbyl-tbio-cyanate. 



ilKWast MsfrfandotiM 4$$ Satnut BxtuUt $t NtdunUtt. 
Tome wAf LivndsoB 5« 

The Density and the Coefficient of Expansion of 

Diethyl amin. — A. C. Oudemans, Jr. — The author gives 
a tabiilar view of the density of dicthyl-amin at tempera- 
tures ranging from o-Mo 55=. The value at the former 
figure is o 7262, and at the latter O'WSOi TaUca 010 
alKi given for the change of volume. 

Crystalline Form of a-Dtoitro-dimetbyUanUine. — 
A. P. N. Fnutdtiinoati— Not capitate of r^raduAion. 



yonnul dt Ph a m atu ti it CkimU. 
Novonber, c88i. 
On Levulose. — MM. Jitngfleisch and Lefraac. — Leva- 
lose if moistened with alcohol and exposed to the air is 
deliquescent, but if freed from alcohol it is very slightly 
hygroscopic. It melts at 95°, and if heated to loa' it 
loses increasing quantities of water and yields ethereal 
derivatives. Its rotatory power deserves a special atten- 
tion as presenting interesting peculiarities. It varies very 
rapidly with temperature, and notably with the dilution of 
the iiqaida in which it ia observed. 



December, 1881. 
New Process for tbe Rapid Analysis of Opium. 
—MM. Fortes and Langlois. — Take from an average 
sample 7 grms. of the opium ; weigh out 3 grms. of slaked 
lime, and measure 70 c.c. of distilled water. Mix the 
opium and the lime very carefully, adding the water in 
small fradions, and leave the mixture for half an hour, 
stirring from time to time. Throw the whole upon a 
filter, anJ collect 53 c.c. of the liquid in a small glass 
provided w.ih ,i lid. Add to the li(| iid lo c.c. of ether, 
and agitate. Uissulvc m ti.e li(ju;d j grins, ammonium 
chloride, agil.itiii^; to pnjir.utc st-iutiun, and let settle for 
two hourK. L)Lv:.irit l1: t:ic; eil.tr, [-'jt a fresh quantity in 
Its place, agitate, arjd decant again. Colledi the prccipi* 
tate of morphia upon a filter without folds and 10 cm. in 
diameter, and wash the precipitate and the vessel with a 
few c.c. of cold L!isuni:J water. Wash the precipitate 
into the vessel which has served for precipitation by means 
of 50 c.c. of distilled water. Add 5 c.c. of dilute suU 
phuric acid, containing fOiy per cent by meagure of 
SO^Hj, and 4 drops of uculr.u litiiv.is. If the liquid be- 
comes red the opium does not contain 10 per cent of 
morphine, but if it is blue it exceeds the normal siandard. 
To nnd the deficiency or the excc!<s : if the opium too 
weak, drop in with the burette a standard alkaline bolu- 
t-on till the liquid is neutralised ; if too strong, an acid 
liqnid ia dropped in, in a aimiiar i 



MEETINGS FOR THE WEEK. 



MoMa*y,l9lb.— t-oncion IntliiBtisaiS. 

^— Medical, it-30. 

— • Socirtv o( Chtmicillndaiiry, 7.30. " Wnte Pro- 

dnas and Undcvclopci PiuceuM," by C. T. 
Kingxctu "A New Source of fouib Alum," by 
J. Siiitltr. 

— Society el Afts.1. "Rsecat Advaacsa ia Pboto* 
grapby," bv Cspl. W. de \V. Aboey, F.RA 
Tub&caV, 14U1.— iBStitule of Civil EtiKinccri, 8. 
— — Royal lltdical and Chirutgical, 8.30. 
PfeiOMCrapbiC,t. (AuQivctkary.) 

femral laMhatioa. 3. "Tbe Mecbaaism of lOa 

by Prof. J . O. MlKsodtick, 



WsDaasaar.iitk-aockiy of Art»,b, 

P. K. Hseluck. 



• Tin Alt sf Tsfatac" Iv 



Bletcorological, 7. 
aVi 1Mb.— Roysl, 4.30. 

— London iDetitution, 7, 

— R^yal Society Club, 6.3a. 

Royal iDktilution, V " Geosraphlcal Diatribetioa 

of AniiDAli," b> Dr. P. L. Sc'itter. 

— — CbcDiical, S. " Uii ihe Luninuut Combuition of 

Ether at Temperatures belvw Kcdncsi," by W. 
tU taMa. 1. ** Coatribatioos to eor KwiiW'Ca 
ti the Osmbttstioo of Alloys, for the Most Part 
ADCiat." II. On the Preparation of Pure Nitro- 
gen aadonthc AAion of Nitrocco aad H>dcu£ea 
00 Meteoric Silitstei." III. '^On tbe A :tion of 
Sodium Carbonate and Hydrate on Felipari aail 
Wollaitoniir," by Dr. Kli(ht. " Beniyl-pheaol 
(Pan II )." by E. H. Rennie. "Oo Ibc Soxlon 
Tberm«l \V.iei»,~by J.C.lhreah. "OnKetro- 

6radc Phosf hatei,' by F. J. Lloyd. "Oa tba 
iiiBOcialioo of Chlorine,"' by \V. Vmtff 
raiMVi iMhii— Royal Inititutioo, 8. "Ibc lircithiac Of 
by Ptoicaior J. C. M'Kcadrick, 9. 
SecvetyofAits.H. TJbaOcmctsilce cfSOvsrasil 
AffeAa iniiin," b> J. M. Hadcaat 

Ccolo|;ical, 8. (AnoiVMSSnr.} 
1 liibtituiitn, 3. "ThsUM 
WMkisa Uoyd. 
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A dvertlsemttts. 



( Chzuical Niwi, 

1 Feb. 10. liia. 



SCIENTIFIC WORKS FOR SCHOOLS AND COLLEGES 
PUBLISHED BY MESSRS. LON GMANS ft CO. 

ELEMENTARY TRtATISE ON PHYSICS, 

Experimental and Applied, for tho nso of Colleges and Schools. 
Tnailalad Md edited (rom Ganot's Elfm,nts d* Plnaquc by E. A lKINSON, Ph.D., F.C.S., Profewor of 
SspttfaneatalSdMceiSuilColle^'t-, San ^hurst. Tmth hdamn, icvised .in.i cniaicad} with 4 Coloiwed Platw 



and 864 Wocdcut*. Larae crown Svo. I5«. clolh. 
edition the freth matter ht( incrcised by about twenty-five pac" the aice of thtkMfcnll 
last ediiirn. The sew matter incliuica twenly-faur additional illusiratiom. 



titka 



NATURAL PHILOSOPHY FOR GENERAL READERS AND YOUNG 

PERSONS. 

TflBtlmed «ad edited iram QMOt't Cows Elimtntaire d* Pkysiquthy E. ATKINSON. Ph.D., F.C.S., PreCMMrcf 
EsperimenUl Science, Staff ColleRc, Sandhtint. Fourth Edition ; with 2 Coloured Platct 
and 471 \Voodcul8. Crown Svo. price 7». 6d. cloth. 



" It may be lafely aiierted that no booli on Phyiio hat had a more 
dMervcd popularity daring the ntl fifteen year* aoionK teachrn and 
pepila than Dr. ATKINSON'S EUmtHtt 0/ />Ayjui. now in the tenth 
•dilion. The reaton for thia itveiy obvi.tii. BaiinK hi« wnrk on 
OaiiOT*twelMiBoinilrcati>c, Dr. Atxinnon. hy well-choacn additiona 
and amplillcatioaa of bia own, itrava to ptociuce a food book, and 
abundant ly tucceeiied. ImpHlWMMiuH eaoWMdMOa aodaewdU- 



coverirk. hare in UIm mOMr iSOad piM* kom UlM 10 tioM fai Cadi 
•Mccaaive cditioo. 

" la kia work on NMi»r»J PMiUuphy Dr. ArKmaoii baa wia^r 
|Mmad the aarae plan. Thui, in art. 516 we find a lucid daacflirtiaa 
of the Tclephoae and it» appUcaiiona in tlkc traoamittioB of toond. 
Rua in iBoa nada the Int aMcaaafal capcrioicDt in iranamitiing 



muiicat aoood aorae distance by aid of Eleftricily. Simple aa hit ap- 
paratot was, that aaed b« Professor Bbi.1. i> (Uil itmplcr; for he 
diapeases with the elcArfeal battery, sad tab>titute$ a araall ateel 
magnet. The aubjeA-mattcr of the book ia greatly elucidated by wcll- 
txecuicd woodcula, of which there are no fewer than 454. An Appcn- 
dix fumiahca upwardt of 300 queationa on the properties of matter, 
liqnidt, gam, bound, heat, light, magi^etltm, and elcAricilira. Many 
of the>e are easy coinmon-«nic queationa ; whilat otheia can only be 
answered after a Ihougbtful peruaalof the varioua >ubjeAa. Tbejraia all 
Y«ry BBggcatirc to butb teacher aada pupii> ; and we comoioa * '"^ ~ 
M tba fomaf aa eatincBtiy adapted to clcmeoury cUia work." 



TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL, 

FOR TBB USB OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIBNCB SCBOOLSe 

Edited by C. W. MERRIFIELD, F.R.S. 



ABNEY'S PHOTOGRAPHY, 3*. 6d. 

ANDERSON'S HSk J.) 8TRBNOTH OP MATBRULS. 
31. 6d. 

ARKSTRONG'S ORGANIC CHEMISTRY, 31. M. 
BALL'S ASTRONOMY, fla. 

BARRY'S RAILWAY APPLIANCES, 3s. 6d. 
BAUERMAN S SYSTEMATIC MINERALOGY, 6s. 
BLOXAV'S MBTALS, 3a. 6d. 

GOODEVE'S MECHANICS, 3s. 6d. 
GORE'S ELECTRQ.METALLURGY. 6s. 

GRIFFIN'S ALGEBRA ud TRIOONOUETRY. 3a. 6d. 

NOTBt, 3«. fid. 
JBNKIN'S ELECTRICITY and MAGNETIBII,s>>6'* 
MAXWELL'S THEORY of H EAT. 3a. 6d. 

The ELEMENTS of MECHANISM. B: 



MERRIFIELD S TECHNICAL ARITHMETIC, 38. 6d. 
Kev. 38. 6J. 

MILLER'S INORGANIC CHEMISTRY, 31. 6d. 
PREBCB A SIVEVTRIOHT'S TELEGRAPHY, 3a.6d. 

RUTI.EY S STUDY of ROCKS, or TEXT^OK of 

PtTROLOGY, 4*. 6d. 
SHELLEY S WORKSHOP APPLIANCES, ^s-. 6). 

THOME'S STRUCTURAL and PHYSIOLOGICAL 
BOTANY, price 6a. 

THORPE S QUANTITATIVE ANALYSIS, 4*- M. 
THORPE and MUIR S QUALITATIVE ANALYSIS 
3^. 6J. 

TILDEN S CHEMICAL PHILOSOPHY. 3s. fid. 
UNWIN'S MACHINE DESIGN. 3a. 6d. 
WATSON'S PLANE and SOLID GEOMETRY, 31. fid. 
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T. M. OiMBava, M.A., LcOnrer on AppUod Machaaka 
Boyaiacboai «f Uiaca. hew Edition, re>wtHtcn and MUarged; 
wiu Mt WoodcBia. CraawavoHia. 
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NOTE ON A FILTERING SYPHON FOR THE 
SEPARATION OF ETHER, &c. 

ProtaMt of CIWBiktty, Calotu McdinI cSSSgi. 



Ik separating quinine and amorphous alkaloid from the 
mixed cinchona alkaloids by afjitatinn with ether, the sub- 
lequent removal of the ethereal laver from undigsoKeJ 
alkaloid and from the aqueous strata'm is an operation of 
•ome little difficulty. If the ether be dreamed off, or 
Uken up by a pipette, small quantities of solid matter, as 
well as watery fluid, are also likely t j be removed, while 
the ordinary ^eparating funnels do nut facilitate the opera- 
tion. To obviate these difEculiiesthi f illowing simple appa- 
ratus was devised, and has been fou.id to answer well : — 

The apparatus is esRemia:iv a filtering syphon, and 
consists of a syphon-shaped tube of thick glass, of small 
bore, on the shorter limb of which a small funnel has been 
blown, which is provided with a narrow prt jca^ng lip, and 
with a ground fl.it rim, wlnie the other end of the larger 
limb is drawn out. The shorter limb is mounted on a 
cork, in which there is a second aptriurt-, which carries a 
small bent tube. The cork fits the bottle ia which the 
operation of agitation with ether has been coodttAcd, and 
which should preferably be lonff and narrow. 

To use the apparatus, the funnel is lightly stufled wiU) 
a f«w fragmcutB of cotton-wool, and a pxce of filter-paper 
tied over the mouth, t!ie flange preventing it from slipping, 
and the superfluous paper cut off short. The funnel U 
then introduced a short distance below the surface of the 
ether, and the cork fixed. The apparatus has now some- 
what the appearance of a wash-bottic, save that the tube 
from which the liquid i scapes is three or four times the 
length of the tube wh:ch i s immersed in the liquid. On 
gently blowing throji^h tiie open end of the small tube— 
which may conveniemly have a piece of india-rubber 
tubing attached — the ether is forced through the filter end 
fills both limbs of the syphon, and then continues tO flOW 
automatically into a reservoir placed for its reception. 

As the ethereal stratum diminishes, the tube canying 
the funnel is depressed until its flat stuface iewltmn a 
line or so from the surface of the aqueous leyor, and is 
engaged in the precipitate. When ibis occora air has 
again to be blown through the small tube, and this is con- 
tinued until drops of ether escape only at long inteivals. 
The coik carrying the tubes is then removed, fresh ether 
poured into the bottle, agitated, and the series of opera* 
tions described above again perfomcd ; udthisaMjIiam 
to be repeated a third time. 

When it is judged that the precipitatehas been exhausted 
of principles soluble in ether the syphon is removed, and 
any particles adherent to the base or sides of the foaoel 
brushed off, and the funnel with its attached filtw-fspsfi 
as well as the exit end of the syfthOB,^«lBfaa4 with • SOmll 
quantity of ether or alcohol. 

Obviously the apparatus may be used for all operations 
in which ether, &c., is used for the separation of alkaloids 
or fatty principles. By having a third aperture in the 
cork and fittins into it the delivery tube of a burette, the 
apparatus coeld be employed in certain volumelrical ana- 
lytet, the syphon-filter afting the part of a Beale's filter. 
Under such circumstances the lube carrying the funnel 
should be depressed until the mouth of the funnel is 
almost in contad with the bottom of the bottle, and the 
necessary agitation of the Baid, after addittoa of the pre- 
cipitant, would then be efliiaodbjilSrvvimrajrthraiisb it 
I7 the small beat tube, * ^ 



In conclusion, I nould wish it to be clearly understood 
that I do not claim originahty for this little apparatus: it 
is merely an adaptation which I haV9 0MUM I * 
for a particular opeiatioo. 

Mcdlcsl College, CslctMl^ 
Januaiy sMb, i6Ss. 



DETECTION OF TIN IN PRESENCE OP 

ANTIMONY. 

By M. If. MTTI80N MOU, MA. 



The test is founded on the UA that stannic chloride ia 
reduced to MaoBont cblofida by boiling villi meiallie 

copper. 

The precipitated sulphides of the arsenic group are 
warmed with concentrated hydrochloric acid : the in- 
soluble portion is washed and tested for arsenic by Bun- 
sen's film test. The solution is somewhat diluted ; about 
three-fourths of it is boiled fur at least t*n minuttt with 
copper turnings fwhich must of course be free from tin), 
poured off from the copper, and tested for stannous chlo- 
ride by adding mercuric chloride. The remaining smaller 
portion of the solution is poured on to a piece of platinum 
surrounded by a piece of 2inc-foil. If the plationm 

become covered vvitli a black dspOtil It !• IW Bgtc4 COd 
examined in the ordinary way. 



NOTE ON THE ACTION OF 
SULPHURIC ACID ON ZINC AND ON TIN. 

By M. M. PATTISON UUIR, M.A., pnd C. B. ROBBS, B.A., B.Se 

I. It was formerly noticed by one of us (see Chem. Soe. 
youm., 1880; Trant.tp. 427) that, when zinc is boiled 
with strong sulphuric acid, a point is reached at which 
evolution of gas slackens and sulphur begins to separate. 
A closer study of this readtion appeared likely to lead to 
results of socne interest, as hearing 00 the general aAioo 
of acids on metals, and on those phenomena which am 
usually explained bf the bypowesla of **naace9t" 

hydrogen. 

A complete investigation of the aAion of sine OS SOl* 
phuric acid would involve much labour and consume much 
time. The reenlta which we have to offer, although only 
qualitative, are yet, we think, of some value, especially 
when considered in connexion with those recorded in a 
paper on Nascent Hydrogen by Gladstone and Tribe 
{Chem. See. y«Mni.,i9fgi Trtins., p. 172). 

3. We hurt qualitatively examined the adion of sul- 
phuric add of vatioQS degrees of concentration, and at 
various temperatures, on sine and on tin. The fonnQts 
given as representing the proportion of acid and water 
must be regarded as only approximately true. The. specific 
cravity of " pure sulphuric acid" was determined oy the 
hydrometer, and the quantity of water to be added calcn- 
lated . " Pure granulated cine " and ** pure tin "* cot, from 
sticks, into pieces as large as peas, were empl<9«d. 
AAion proceeded in flasks conneAed with small bottka 
contaimng sololion of lead acetate and an arrangement 
for drawing a cntnnt of air through the apparatus. Stil- 
phur dioxide was tested for, partly by the smell and parllj 
by paaaing the evolved gas into water and applying tin 
ordinaiy tests to the liqutd thus obtained. Of course very 
small traces of sulphur dioxide might escape deteftion. or 
small quantitiee mi^t soonetimes be aanul* Conned, but 
be again decomposed by the sulphuretted fayorogen saonl- 
taneoosly evolved. The aaioo was always stopped beAm 
themaidr " 



completely dissolved, 
ig lama cootaia die pdiKip*! 
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Tabu I.— Action or Svuamio Acid on Zinc. 



Approiimate Con- 

ccntmion of Acid. 4* to J*. 

711*804: sIM> 
7HJSO4 4HaO 

Ha804; HtO 

HaS04:aH40 Ven slight mStiw. 

H«S04 : sHtO Very slight adion : 
minute traces of 
HiS, with H- 

HaS04:sI]40 Traces of HaS, with 
H. 

HaSO4:6Hd0 NoH48:eDl>H. 
HtS04:7H/) OalyH. 



Otdinary (so* to as*)- 



130° to HD^. 

Very slight evo- 
lution of H : no 



Very slight evolu- 
tion of H, No 
HaS nor SOj. 

Mioate tiaoea of 
HaB. 

Decided ttaeMOl 
H,S. 

HaS traces } rather 
owrathaiiat 5*. 

OdyH. 



A very [little 
HaS,accom- 



Coniderable 
amount o( 
H,S. 

HaS decided. 



Oi4yH. 
TncMofHaS. 



Mm HaS. 



HaS decided; 
noM ttauat 

ZOOh 

Very minute 
trace of H^S. 

Trace of HaS; 
rather more 
th«aatioo>. 



Me Bai emM Ml aay 



I eff a Htilo abe*« ijiP. 



joo* to *jo». 

•No HjS; much 
SOa, and ilight 
precipitate of 8. 

No HjS : much 
SO;i and lar^ 
precipitate of S. 

Much HjS ; no 
SOa: conalder- 
able prBdpiUCt 
of S. 

Very large amOUk 
of H,S; lam 
precipitate of S. 

Nearly par* HaS* 
^vfitA vB^y tttUtt 
B. 

At 160* acid 
boiled, macb 



These at tempera- 
ture of boUinc 
add. 



Table II. — Action of SuLPHuaic Acts on Tin. 



7Ba804:aHiiO 

HaS04: HaO 
HaSO* : 3HaO 



HaS04:sHaO Noi 
Ha8O4:7Hs0 Noadion. 



ao» 10 aj». 

Veij liitl* aOioo; no HaS; alight 



TMwtflf HaSt VHy 

of 8. 
MoadUoo. 



fftdpitalB 



110^ 10 iao>. 



Venr alicbt trace of HaS* laigt 
ti^ mSOt, ud mnch 8. 

A little H. decided HA OMieli BQa, 

and a little 8. 
HaB givcB off ia qnaatity ; SOa abatnt 

or mere trace. No S. 
H evolved, with uaee of HaS. 
Very alight aftioa ; a Uttla Hewolvod. 



I Then at tenp. 
t ofboillagacU. 



}. y/hm dio eoaidltlooa of our ezperimeots agree with 
those of the ezperimeots of Calvert and Johnion {Chem. 
Sot. youm., 19, 434)f the general results also agree. 
These chemists carried out no experiments with tin at 
ocdiaary tcmperatores : in the action of zinc at ordinary 
temperatates they appear to ba^e noticed the erolution of 

Iwlnten only. 

The tables show that stnog solphunc acid— 
(7Ha804:aHaO; 
I a^ion oa liae ontil a high temperature is 

J, and that the gaseous produa of the adion which 

Moccnrs is SOa. accompanied by separation of a little 

bar; that the adion of rather more dilate acid 

(7:'4 mols.) ia similar, but that more sulphur separates 
lhan with the stronger acid ; that with an acid approxi* 
natety of the strength 7HaS04 : 6HaO, sulphur dioxide is 
DO longer produced« bot only HaS and sulphur ; and that 
as the acid becomes more dilute sdion begins st lower 
tnaperaturei with evolution of hydrogen only, or hydro- 
gen with minute traces of HaS, which last-named gas 
UGfeases in quantity as temperature risei, but is not 
accompanied hy sulphur or sulphur dioxide. Strong sol- 

thuric add beginB to ad on tin at ordinary tempefataree, 
nt the amoHitt of aAion is very small : the gaseous pro- 
dad is SQa, aceompaaiod by a very slight separation of 
snlpbur. As temperature rises, the quantities of both 
these sobstaaces iocrease and a little U^S begins to appear. 
Wlthaonra dUalc add (1:1 md.) HaS comes.off ata 
loiiwlwtf«taiaN,«ldtoatiboit ovolaiio* 



simultaneously of H, HaS, and 80a, and separation of 8. 
Mote dilate adds have little or no adion until the tem< 
pcratme approeeiwe the boiling-point of the acids, when 
the gaseous prodnfts sie hydrogen and salpbttrettad 
hydrogen, or in the case of H]S04 : 7HaO hydvofao Oi^« 
no Kulphur being formed with these acids. 

The general tendency is towards produAion of bydrofM 
and sulphuretted hydrogen when the amoBOt of water pro* 
sent is considerable. Asthe wateffdecraaBeathepcodaako 
of sulphuretted hydrogen increaiea, ItBtU a point is 
reached— approximately HJSO4 : HaO— after which sal- 
phur dioxide and sulphur are the chief (in the case of dae 
the only) produd^B. 

The white solid substances produced ia the flssks were 
colieAed in several cases, dried OB a ponas tile, and 
treated with dilate acid : in no case was a trace of sol- 
phofBtled hydrogen or sulphur dioxide produced. There- 
fore, we oondude that neither zinc nor tin sulphide is • 
produA of the sAion under examination, and that tb««»> 
fore the produAion of sulphur, sulphur dioxide, or sulphu- 
retted hydrogen is not to be traced to a secondary adion 
between the acid and metallic sulphide produced in tho 
primary change. In this resped the a&ions under COD> 
sideration differ from that of sulphuric acid oa coppar 
(compare Pickering, Chem. Soc. yourn., 1878; Trmt^ 
r- 112, eisfq.), and more nearly reeemhle thatof naseaat) 
or occluded, hydrogen on wlpmrfe add (eaa 
aad Tribe, lot. eUj. 
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dHote ralpbuic acid, with prodaaion of HaS, noticed in 
thetc experimenti, i« to be traced to the adion of nascent 
hydrogen, evolved by tlie primary aAion of the metal on 
the aad. Bnt that the prodaAion of lulphur dioxide and 
Mlphnr fimn more conccBtrated acida is partly conditioned 
hw the ease with which strong sulpbunc acid undergoes 
unociatioD, aided by the adlion of nascent hydrogen on 
the acid itself, aad also on its dissociation produ^s. The 
rapidity of evotntion of the hydrogen must also influence 
the result; and that the natuic of the metal used .iho 
modifies the aAion is shown by the {»& that sulphur 
dioxide and sulphur arc produced — from the same acid — 
at a much lower temperature by the aftion of tin than by 
thaaOioiiorsiac. 



ON 

PEROXiOE OF HYDROGEN AS A MEANS POR 

BLBACHINO, AND ITS 
AVAILABILITY FOR TECHNICAL, MEDICI1IAL> 
AND CHIRUROICAL PURPOSES." 

According to the researches of Schceobein oionised oxy- 

fen i« said to be the adlive principle in grass bleaching. 
,Bfcr and extremely exaft researches by Emil Schcene 
have, how ever, proved, in conformity with the opinions of 
A. Ilouzeau and Fr. Goppelsroeder, that o/one is not 
engendered in the air during the process of bleaching, but 
rather, that all the reaAions ascribed to the influcr.ce of 
ozone are due to the adlion of peroxide of hydrogen. 
Continued quantitative analyses to ascertain the air's titte 
of peroxide of hydrogen led to the perception that it de- 
pends in a great measure on extern.il circumstances, such 
as the time of year and day, the movtmenis of the air, kc, 
and Schcene is of opinion that the preponderating 
influence in its produd^ion must be ascribed to the light. 

Atmospheric precipitations, particularly hoar-frost ori- 
ginating under certain conditions, contain considerable- 
quantities of peroxide of hydrogen, SMDi^O^ lO I miUi- 
gramme in one litre of liquid. 

The quantities come to earth within 4 iMMllnaflMNiated 
toSs'g milligrms. per square metre. 
_ Although " grass bleaching," bleaching with water, 
light and air, has been exercised with success for thoU' 
sands of ) ears, and though there was no lack of lime and 
labour for the perfc^ion of the process, yet there cannot 
be any misconception as to the faa that it is attended 
with considerable inconveniences. The result of grass 
blcjc:ur,g can never be predicted with absolute certainty, 
especially within a fixed time. The usual way of bleach- 
ing mostly requires a great deal of time, and is attended, 
besides other drawbacks, with great loss of interest. 

It will be sufficient to point to the extremely interesting 
operation of wax bleaching. There is lying at the wax 
blcachfields near Cclle, material to the value of hundreds 
of thousands of marks, waiting for sunshine and wind. 
The consideration of these drawbacks will suffice to 
demonstrate bow acceauiy it ia to produce the bleaching 
medium of aatw«» Um paiotMt of tqrdrafeB, ia a eoacen- 
trated form. 

Chemistry h^a at it* disposal a ioag series of combina- 
tions which contain oxygen only loosely bound* «od which 
transfer it by their own decomposition to oOier bodies. 
These media of oxidation ofiTer a base for the compeaiatioa 
of the oxygen of the air in bleaching, and the IbllowiBg 
are being technically used : nitric acid, nitrous acid, per- 
manganic acid, chloric acid, chromic acid, and lastly the 
chloric CM ia combioatioa with baaee, ia the ahape 
«r hhaebiaf lalle. Howwwr maaifoM tbeia htoMUag 



• A Ltetntt deliverti! bv Dr. P. Bbcll. Technical DinAgrof lis 
Cbcnlcal Works of E. de Macn at List nsar ilaaov«r,at a MSlilf 
«{ tb« Braodi Society of Qermso EofiaMnalHaMMr* DmbB 
lM4mtri$ OUttUr oi Jaauarr 7th, xUs. 
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media may be, the use of all of them is attended 
with inconvenience, as they more or less injuriously itlciX 
the fibre to be bleaclied, and for this reason their applica- 
tion is lirr.ited and diiHcuIt. It is the peroxide of 
hydrogen alone which does not aft in that way ; it 
contains the etTcttive agent operating; in g'ass bleaching 
in a concentrated form, and is therefore superior to all 
other bleaching media, and in so far miMt M aatkcdai 
the bleaching media of the future. 

The peroxide of hydrogen was discovered in 1818 
by Thcnard, who obtained it by the aflion of acids on per- 
oxide of barium in the presence of water. Thenard 
showed, that the oxygen of the peroxide of barium 
operated as an oxidiser on the water. 

XH«0+ BaOfl-i-HsSO^- XHaO+Ha0a4-BaSO4. 

A great aamber of chemiata aftamatda oecnipM 
themselves with the peroxide of Iqr d wge B t Pdoaae, 
Duprey, Balaid, J. ThoneoB, B. SdMUMk Afl of than 
fDoad the above wqr tat Its piodaftioa Iba noak 
{HafaaUoi 

There alwaya result solutions of a titre of only 5 per 
cent peroxide of hydrogen. The parting of the pure JK0> 
daft HaOa ia propoitioaateljp dificoll, on aceooat of its 
gnat tendency to decompose. Then an two WOJW iv 
efiieding concentration. 

(i.) Freesing out. (a.) Evaporation in tha vMcawa 
over sulpharie acid at a teanentam of 13* to sop C» (ssT to 
68' F.) 

The pure peroxide of hydrogen is aayrupy liquid of i '453 
sp. gr., which yields a 475-fold volume of oxygen in ita 
decomposition. Diluted solutions equal solution of 
chlorine in their efTe^, and will keep for moniha ia 
a temperature not exceeding 25" C. (77° F.) if proteAed 
from the influence of light. A trifling addition 01 acid baa 
the effeft of diminishing very considerably the tendency to 
decompose. On the other hand, alkalies and salts pro- 
ducing basic readion hasten its decomposition. 

This tendency of the peroxide of hydrogen to lose its 
oxygen places it amongst the media of oxidation. It is 
not in every case that the real reasons are known for the 
peroxide of hydrogen quickly surrenderint^ its oxygen. 
There is a series of bodies which accelerate the evo- 
lution of oxygen, without themselves apparently 
undergoing a change. For instance all pointed, angular, 
sharp objetfts, precipitates, such as alumina and hydrated 
peroxide of iron, charcoal, then several metals when very 
finely grained, as silver, gold, platina. 

In a second scries of cases the peroxide of hydrogen ads 
in the s.ime way as any other medium of oxidation 
in yielding its oxygen to another body. In course of this 
process arsenious acid is oxidised tOaiMttloacidieBlpbidea 
are converted into sulphates. 

Thirdly, ( eroiide of hydrogen can apparently aft re- 
dudiive, losing a portion of its oxygen in decomposing 
other oxidised bodies. In this manner it reduces 
the peroxides of lead and of manganese to oxide and 
protoxide. 

In general it may be said, that the peroxide of hydrogen 
has a deoxidising aftion on acids which have an inclination 
to yield their oxygen (permanganic acid), oxidisingon oxidea 
in aUudlaa •ohmea vbieh ba*o Iba onoailataodaaiff. 

Purfom. 

Almost every one who baa treated of the tubjea of per* 
oxide of hydrogea hat prediAed for It gnat fntoie impoit- 
ance ; the charaAeristie reaAiona alaoet obtrnde taem* 
selves upon one's observatioa. 

Dumas ("Handbook of PraAical Cbemittry," Niiro* 
berg, 1830, vol. I, page 119) had used it for cleaning 
discoloured oil paintings and valuable drawings. Starting, 
as he did, from the consideration that the fading of 
the paintings arose from the discolouration of the llgbti 
put on with white-lead, through the formation of sulphide 
of lead, and having regard to the regeneration of the latter 
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by the influence of peroxide of hydrogen into white 
■ulpbate of lead, cuccess could not but follow the tiials. 
— In Bpite of all that the peroxide was not made use of fur 
a longtime; it was cnly in 1870 that an intelligent per- 
fumer employed it, making it an artivle cl con^.mircc in 
shape of a 3 per cent watery solution, as a. means 
for bleaching the hair, and under various names as: — 
" £au de fontaine dc Juuvencc, gulden," " Golden hair 
water," " Auricome." About the same period prominent 
men drew attention to the faculty of reaAion possessed 
by the peroxide of hydrogen as a recommendation for its 
nw in medicine. A. v. Schroetter, K. Dccttger {Aiuials 0/ 
Cktmutry, 1873, p. 365), then Geiger ("Handbook of 
Pbannacy," i, page 313, 4th edit.). Hager also states 
methods for its produAion in hit "Pharmaceu t i calPra^ice." 

If in spite of all (bit peroxide of hydrogen played only 
a subordinate part, especially in medicine, the reasons are 
to be found OD the one hand in the slighting treatment 
which was accorded to it by praflical chemistry, on the 
Other in ita own moat valoable and speci6c peculiarities, 
irhidiia certain direAiooa were antagonistic, and which 
to superficial observation seem still inimical to its being 
tai-cr. into general use. 

In the first place the produAion of the peroxide of 
hj fd r og eil , so far as regards quantities and purity of the 
■tticle, waa until lately an unsolved problem. 

What praAical chemistry could offer were ooljrMlationa 
charged with imporitiea in the shape of various salts and 
acids, aod of the moat uncertain and varying composition. 
For this reason alone uniform, thorou^ aucceaa in any 
dircdion could not be attained. Bat beaidea that the 
price could not be but enormous in consequence of 
tba disability to fully exiuust the materials used in 
ila manufaaure, aod an entire want of demand for 
the article. Then drawbacks are amr overcome, and 
peraside of hydrogen can be had in watety aolution with 
a Uire of 3 |per cent by weight, or of 10 volumes, in a uni- 
form, chemicaUy pure elate at low pricea aod in large 
qnantitiea. 

The doubts with regard to duabilfty and to tranapott 
to distant parta may ha caarideiad as aotvad. 

Tha watery lolatkia coacnoada in ita coiditioM to 
iol«tkiB of chlorine ; whAiKjUiaaisiadBd, and tempera* 
tote doea not excaed m* C. (77*F.)« °°^y 
trifling amount of iu entue rim « paioiida of hydrogen, 
•adtlMfafiBivllw'*FenHdda of faydiogea qoeatioo " roust 
be contideiad a na w med with legara to ita nrat part, com* 
prising ita chemical pcoduAion and ita capaciqr of nader* 
1 iho diflicBltica of 



going unnamwi uw dinenitica or tianapoit. 

With Rgacd to tho aeeond part, ila ** (aebnical ote»*' tha 
foUowinf lemaria, which ate haied on our own pradlical ob- 

aarvation, arc destined to serve as " dircAions." 

Ptnicidt of Hydngt» at BUaeking MaUrM/or 

All produaa, which ate to be subjeaed to a UeacUng 
pnceaa by peroxide of hydrogen must be submitted to a 
preparatory treatment, the purpose of wliich ia to render 
ttiem capable in every part of being moistened by a watery 
eolation oi the peroxide of hydrogen. Every particle of 
fat, sweat, and impurity adhering to the oDjeds to be 
Ueached must be taken away. 

Besides bathing in a solution of good soap, solutions of 
3 to 5 per cent of carbonate of ammonia have in the fust 
place shown themselves of value ; in various cases new 
means of solution, such as sulphide of carbon, benaena, 
ether, &c., have been found available. 

With regard to the process of bleaching itself, tWO 
different principles can be biought into r.pcraiion. 

The watery solutitin of 10 volume peroxide of hydrogen 
is neutralised as far as possible by some drops of 
liquiJ ammoaia and thea uaed diiedUy aa a bleaching 
bath. 

I-'or a continued process of bleachine it is advisable 
to use a series of batiu, through ail of which the ob- 
Jaft 10 he bloachod paMei qrMHurically, 



with the weakest. Light must b« excluded, aod 
peralurc not be allowed to exceed 25° C. (77* F.) 

The second nicthcd i8 based ontbe moeprindplerbiit 

cariied cut in a different way. 

'l iie tibjctts pieliminarily ptepared .is above stated arc 
fitccpcd in the solution of peroxide of hydrogen. Alter 
being fuliy iiiiin.f;nalcd v. :th the liquor, they arc taken out 
and Rubjtded to a prottHb of dr>ing in a current of 
air, which ii.uhi not t xvt l.I a temperature of 20 C. (6S' t'.). 

The protcsb of bleaching progresses energetically during 
the evaporation of the water, and the concentration of the 
solution of peroxide of hydrogen occasioned thereby. 

It is a matter of calculation, or depends upon other cir« 
camstancea, whether the one or the other proceeding ia to 
be carried Ihiongb* 

BUmthbtgvfHttir trith 3 fcrcatl SoMmH^ PlTOiMt 

0/ Hydrogtn. 

The hair waa digested for la boort in a solution 
of 3 parts carbonate of ammonia in 100 parts of water at 
a temperature of 30' C. (86° F.,) rinsed, then washed with 
soap, and all the fatty matter removed with the help of a 
fresh eolntion of carbonate of ammonia. Benzene can also 
be recommended. Prepared in thia way, it waa immerMd 
in a bath of peroxide of iqrdrogm, fully neatraiiaed iMth 
liquid ammonia. 

It remained cither in tha bath until aufiiciently bleacbed, 
or was dried in a room at ordinary temperature, aod the 
immersion repeated* 

The hatha must only be considered fully exhaastedt 
when aome drope of permanganate of petaah pradoca in 
the liquor a permanent red colouration. 

It haa not been found feasible to bleach black hair to 
that it becomes perfedly white, ita colour only diaappear- 
ing 80 far as to arrive at a light golden fur hne. Bvctt a 
jet black Cbincae tail did not resist. 

Tha Meachiag of hair even on living persona doea not 

Sreaeat any dilkttlliei. After the desired degree of 
leaching haa beea arrived at, an after treatment bv wMh* 
ing with water, followed by a wash with alciAol, takca 
place ; hot liquids or drying in drying cbanbeia are e»» 
eluded. 

BUatUnf of Ftathtrs, t^tOaUy OtUiek PtaUurs mtk 
PtrtMM of Ufifotnu 

As a meaaa of UcacUag featbcra, the peroxide of 
hydrogen ia Air superior to all other aaHtencea propoaed 
for the same purpoie, and hat proved iiaclf of valae in 
every way, especially lor oalricb foatbeie. 

Its superiority reati eipedally 00 the oiddatioa and 
thorough removal of coloorhig matter, wtlboni the 
slightest detriment to the struAure of the fetther itaelf. 

By way of preparation the feathers are placed into a 
bath of carbonate of ammonium containing t lespaita 
of salt in 100 parta of water, where tbey are left wr tt 
houra at a temperature of M* C. (68* F.), bdog gently 
moved about in the bath ih^ while. 

After this they are being steeped aod moved abOBl io a 
loke*warm bath of MarsciUea soap, and at last wdl riaiei 
with water exempt from lime. Boiling or hot liqaida 
mutt be excluded. 

Treatment with pure beaseoeaadelhec haa also ihown 
very good result;. 

For feathers it is only admissible to bleach in baths, 
which must be made neutral, aod not be prepared aod 
kept in metal or wood vesstN. Earthenware, or aUmo* 
ware vessels are the best adapted for the purpose. 

In cases where the feathers are for a long time exposed 
to the influence of slightly acidulated liquid, there occnr, 
as with all other organic matter, appearances of wasting 
away in the liquid ; they begin to show signs of decay, 
and lose tiicir beauty to a great degree. 

1 he lile.iLhing finished, the feathers are slowly dried 
in a low temper.iture and in moving air, while being 
repeatedly beaten. At higher temperature the formation 
I of^glaqr BMtter caaily takaa ploMt ia ( 
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fhe finest fibriU atick togilliirt bMling lAi at • pre- 
ventive to that drawback. 

It has formerly beea proposed to due Ui« 'fcatbera 
whUe atin in a damp atate with hair powder, aad then 
only to diy them. 
The powder aft* on tb« {(Mhmoia a aiiiiilar wtf aa do 
aatorialaiB tanaiDg; Uks ihMO it praventt the 
'to flaw* 



VfTf lavoanMa Maaltt auw bo attaiaed by ateeplng 
;featiicfsia 



tka bleached aad atiO wet featiiefs ia akehol ; this makei 
tba gloey iocdafale bmaliaat aotdo down, and the liquid 
•vapofatiag at vety tow tanpeiatai*, it leaves the frathen 
tt wotXhf aad boaatifbl appaaiaace. By steeping the 
fcath a i awbeaacBet aadattvMacHto«vaporat«,tbeaaiDe 
•ad ia aaiaed with avan batlar liraita. 



The farther tiaattaaiit oC the ftatheia, aa aeraping, 
triomiiBC, and ouHag, can be only meadoaad here in 




of the bleaching of featheca ia the above 
ia thonai^ In compaiiaon with ether pioeced- 

Sven entirely btactt apoia an blaadiad after com i n w ed 
•Aion of the bath. 

BtttObig of Silk tritk Ptroxid* ef Hyirogm. 

For bleaching silk a whole series of strong oxidiieiai aa 
permanganic acid, chromic acid, nitre acid, have been 
proposed, and besides them sulphurous acid has been used 
to advantage. A* is the case with bees'-wax, the colouring 
matters of raw silk arc cap.^ble ol resisting bleaching ma- 
terials in different decreets; slmiil- eci Is uf silk are easily 
cusceptible to thtir influence, while others resist it stron^iy. 

Amongst the latter is the product of the wild silkworm, 
the so-called Tussnh kilk, a fine and dttiabla tluaad of 
Btrongly pronounced brown colour. 

According to our trials, pernxide of hydrfir;cn Is the best 
means of bleaching; this silk, the obje^lionahle btown colour 
being reduced by its .idion to a but little difclinguishable, 

Jilcasing yellow. After the boiling of tlie gum by sub- 
eAing the raw silk to a tieatment with stap b.iti.s of 
various strengths, and tinal boiling in concentrated solu- 
tions of soap, it is laconmaadad to treat it with carbon- 
ate of ammonia. 

After that, the scoured silk must be 8ubjc<f\cd to the 
a&ion of peroxide of hydrogen, in the same way as men- 
tioned under the heading of " bleaching of hair." 
Alcohol, eventually mixed with a little glycerin, has in 
I aiw abowa itaeir of valao fisr ao aftcr>ifaalaient. 



IV.einhing of Ivory and Bone. 

Records as to the bleaching of bony substances and ivory 
are very scarce. 

Almost universally the process of bleaching in sunlight by 
means of air and water, which ia very trying to the bone, 
ia being had recourse to; for ivory chloride of lime has 
been proposed, 

The outward layers of the bone are constant ; they 
encircle the inner membrane endosiag the aunaw, being 
themselves covered by their skin. 

Bciideii organic substances, such as fat and cartilage or 
gelatinous substaace, they contain 70 to 80 per cent of 
pbosphata of Haw, cathaoaia of Vmt, and flnoiMa of 

calcium. 

The purpose of the preparation of the bone is, as in the 
case of all the other substances heretofore mentioned, 
the removal of fatty matter. While formerly they were 
treated with steam under pressure, and the ut slUmmed 
off, there have lately been patents taken out for using 
solvents, such as sulphide of carbon, ether, benzene, and 
it is said that their use offers advantages as compared 
with the former way of proceeding, not only with regard to 
quality and quantity of fatty matter,b«t also in consequence 
of the loss of gelatinous substances being only triflmg. 

Lyes of caroonatcs of alkalies must oe more or less 
cadadcd for the. abova poipoeo, bat waalt Mdationa of 
""^ - i«aybt 



The bones freed from UUf atatter are immersed — pre* 
ferably while in a piimaiy itate of manufadnra— ia aa 
almost neutral solouoB of peroxide of hydrogen, aad toft 
In tbia l»th as long as may be requisite. The process of 
bleaching takes place smootlily and safely ; even spots 
where rcSiaindaia of lilood have been lelt behiad ia tha 
porea in a dried etate acquire a perfeaiy white ap< 
pearaoce. 

Ivory ie tieaiad tn exaaiy the same way as bones ; 
fans, handles of walking sticks, aad kaife handles, bleached 
by peroxide of hydrogen am aheady being need very 
eatensivety. 

Tba methods, aeeording to which it ie feasible to nsa 
the peroaide of Jwdngen as a meaae for Ueacl^ag ia 
varioBe wqpe, end in a praAieel meaner, have been trMUei 
of in the fMegeteg in a general wey; by following tbenk 
produAs of eoatideimbly higher vilne will ba ratainea 
than was possible by adbating to fotaMT MaOleee. 

It will, however, be the teik of thnee tateneted in Oa 
use of tlie peroxide of hydfagen to further devdop the 
procees of bleaching in speciu cases, aad to adapt it to 
their particular requuements. 

AfpUamtm ^Ptrwddt ^ Hjingtm for M4dieiiuU 
Purpom. 

The peroxide of hydrogen has not hitherto played a 
conspicuous part in therapeutics. The reason for that 

may be, tli it formerly pure an l durable solutions were not 
to be had at a rea8on;ihlc ri,;ure- Price, however, is no 
longer .m impediment to Its iise, .in 1 (lie tendency of the 
peroxitlc of hydrogen as at present obtainable to decom- 
pose, can be considerably restnaeil ; p, ssibly peroxide of 
iiydrogen turned into simple water may turnicriy have led 
to wrong conclusions. Peroxide ot' hydro^jcn if preserved 
in the dark, and in a temperature not cvcic hni' 25' C. 
(77' keeps unaltcroi for months. 1 or .tscertainir. 1; its 
titrc of active oxygen a normal solution of peinian ;;a:iate 
of pcjtash i» requisite; it would be advisable to tiv a 
minimum titre ol aiflive oxy;;en. It is to be supposed tb^at 
peroxide of hydrogen, like chloride, bromide, and | envnn- 
ganate of potash, IS poison to the smallest orj^ani-jins (bac- 
teria) ; CXA& comparative experiments with a view to 
ascertain this are much to be desired, considering; the 
importance of the matter. Experiments with yeast insti- 
tuted by the leiflurer had vcr>' favourable results, and proved 
that the germs of the ye.^st a.TC entirely killed by peW M dde 
of hydrogen, even when greatly diluted. 

As regards the fitness of peroxide of hydrogen, for 
treating wounds, caused by syphilitic, scrophulous, and 
tuberculous ulcers, favourable experience has been gleaned 
by a physician at Hanover. It is probable that peroxide 
of hydrogen will do good service in the shipe of spray in 
making operations and li)>atures; this would be important^ 
considering the eiTed which carboUc add apmyaftaa haa 

on operators and patients. 

The great advantages pi ssesRcd by peroxide of hydrogen^ 
as compared w ith other media of disinfcdlion, are ; — 
il Complete want of smell. 

a) Yielding oxygen without leaving any other residuum 
but pure water. 
(3) Absence of injurious influence on the organism. 
The workmen occupied in making the peroxide of hy- 
drogen get exceedingly delicate hands, and wounds heal 
visibly under its influence. 

There further eeema room for employing the peroxide of 
hydrogen as a neans of disinfeAing sick chambers and 
generally for purifying the air. It would be advisable to 
spread by means of a rafraichisseurapnqrofdDtttedperox- 
iae of hydrogen by way of trial. 

Attention must also be drawn to the use of peroxide of 
hydrogen in dentistry, as has in the first place been done 
by C. ianer ( Qitartmy R$vi*w ofDentUtry, 1870, No. IV.) 
Sauer made uaaof the peroxide of hydrogen with succesB 
in bleachiag diecdoureq and carious teeth. In cases where 
the teeth an tuttnd with eoioored matter {fAeh«» AmtkiU* 
Ac) ha wnf leya yenaide of hydrofM Id i 
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findy levigated pumice stone as a means of cleaning, in 
lace of water. Teeth, the native channels of which were 
lied with coloured matter, became somewhat paler after 
several applications. A suitable liquid for cleaning teeth 
and montli ia prepared by mixing t part of 3 per cent 
penaide of hydrogen with 10 parts of water. In case of 
caiiouB teeth the peroxide of BydfOfto oo wadding was 
locaUy nted with advanuge. 



CELESTIAL CHEMISTHY FROM THE TIME 

OF NEWTON.* 
Bf T. STBKSV HUNT, LLD^ P.R.S. 

The late W. Vernon Harcourl, in 1845,! called attention 
to the remarkable perception of f;reat chemical truths 
which is apparent in the (Queries appended to the third 
book of Newton'* " Optics, ' as well as in liis Hypothesis 
touching Light and Colour. With reK;ird to the latter, 
Harcourt then iemarke<l, " It has, I tlnnk, scarcely been 
quoted, txcept by Dr. Young, and its existence is but 
little known, even among the best-informed scientific men. ' 
The ei-tay in question was read before tl.c Royal Society, 
December gth and i6ih, 1675, but remained unpublished 
till 1757, when Birch, at that time Secretary to the Society, 
printed it, not without verbal inacctu.uics, in the third 
volume ol his " Ilihiory of the Roy.il SoLitty" a wink 
intended to serve as Supplement to the i'hiloiv/'liical 
Trnrisiu-tiotis up to that date. In 1S46, at the suggestion 
of Harcourt, the Hypothesis of Newton was a};ain printed 
in the L. E. and D. l'hilo%vbhual Magazine (vol. xxix.), 
and it subsequently appeared in the Appendix to the firM 
Tolume of Bmntet'a *• Mamoln of Bir Isaac Newton," 
in 1855. 

The time has come for further inquiries into the science 
of Newton, and I shall endeavour to show that a carel'ul 
examination of the writings of our great natural philoso- 
pher, in ihe light of the scientific progress of the last 
gene rat inn, tenders still more evident the wonderful pre- 
vision of hini who already, two centuries since, bad anti- 
cipated most of the recent speculMlom aad ctwclations 
regarding cosmic chemistry. 

As an introduction to the inquiries bafbre us, and ia 
order to show the real significance of the speculations of 
Newton, it will be necessary to review, somewhat at 
length, the history of certain views enunciated almost 
simultaneously by the late Sir Benjamin Brodie, of Ox- 
ford, and the present writer, and subsequently developed 
and extended by the latter. In Part I. of his " Calculus 
of Chemical Operations," read before the Royal Society, 
May 3, x866, and published in the Philosophical Trant- 
tctumt for that year, Brodie was led to assume the exist- 
•ooe of certain ideal elements. These, he said, " though 
now revealed to us through the numerical properties of 
chemical equations only as impUtit and dip*nd*nt exist- 
tncts, we cannot but surmise may sometimes become, or 
may in the past have been, isolated and independent exiit' 
entei" Shortly after this publication, to the spring of 
1867, I spent several days in Paris with the late Henri 
Sainte-Claire Deville, repeating with him some of his 
remarkable experiments in chemical dissociation, the 
theory of wbich we then discussed in its relations to 
Faye's sdar hypotheiii. From Paris, in the month of 
May, I weal, aa the guest of Brodie, for a few days to 
Oxnrd, whera I fsad for the first time and discussed 
with him his essay on the " Calculus of Chemical Opera- 
tiODi," In wbich connexion occurred the very natural 
Mggettion that his ideal elements might perhaps be libc- 
fafid in aolar firca, and thus be made evident to the 
fpaAraaoopa. I was then about to give, by iaviution, a 
leftttfe beRMaCbe Royal lostitatioa on « Tba Chemistty 

* Rctd before the CambriJ^;!! I'l.il>^(opbical SOSiSiy, MSiesAv 
s9, lUi. and rtprioted from its Procetdtnet. 
liNi.aadAl>*AM<w.,UI„aaviil..igtaBd«6| also vis,. Hj. 
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of the Primeval Earth, which was delivered May 31, 1867. 
A stenographic report of the lecture, revised by the author, 
was published in the Chemical News of June ai, i86j, 

and in the Proceedings of the Ro\<xl InelilMtioH. Therein 
I consiik-rcd tl.c thctn-.stry of ncbuLt. jiin, and Stars in 
the cambmcii )i,;[-it of .spectroscop;t; analysis and Dcville's 
researches on di-^s.^ciation, and concluded with the gene* 
ralisation that the " brcaking up" of compounds, or dis- 
sociation of elements, by intense hc.it, is .i principle of 
universal application, so that wc ni.iy s-uppose that all 
the elements which make up the sjn, or our planet, 
would, when so intensely heaied .is to be in the gaseous 
condition which all matter is cap.il:Ie of assuming, reinaJa 
uncombined, — that is to say, would exist together in the 
state of chemical elements, — whose further dissociation in 
Stellar or nebuloag masses may even give us evidence of 
matter still more tlcmcntal thr.n tl.;i'. rcvt.ileil in the ex- 
periments of the laboratory, where we cin only conjeduic 
the compound natoi* of nnay of ibo so-callsd cilsaieataijr 
substances." 

The importance of this conception, in view of sahaa* 
quent discoveries in spedro^copy and in stellar chemlstiyi 
has been well set forth by Lockyer in his late ledufSS OD 
Solar Physics,* where, however, the generalisation is 
described as having been first made hy Brodie in 1867. 
A similar but latt r enunciation of the same idea by Clerk- 
Maxwell is aNo cited by Lockyer. Brodie, in fact, on the 
6th of June, one week aiteriny own IcAure, gave a lecture 
on Ideal Chemittiy before the Chemical Society of Lon- 
don, published in the Chemical News of June i^lh, in 
which, with regard to his ideal elements, in further exten- 
sion of the suggrHtion already put forth by him in the 
extract above j^ivcn fiom his paj'cr of M.iy (], i.Sfjd, he 
says W'c may conceive that in remote ages the temper- 
ature of ivi.itti r was much higher than it is now, and that 
these e ther thing" [the ideal elements] existed in the stale 
o; !'<: I. Vcl gases- ^^eparate existences — uncombined." He 
further suggested, from spectroscopic evidence, that it is 
probable that " wc may one day, from this source, have 
revealed to us independent evidence of the existence of 
these ideal elements in the sun and star!." 

During the months of June and July, 1867, I w as absent 
on the Continent, and this leAure of Brodie's remained 
wholly unknown to me until its republication 111 iSSo, in a 
separate form, by its author,! with a preface, in which he 
pointed out that he had therein suggested tlie probable 
liberation of his ideal elements in the sun, relcrring at the 
same time to his paper of 1SC6, from which wc have al- 
ready quoted the only expression bearing on the possible 
independence of these ideal elements somewhere in time 
or in space. 

The above statements are necessary in order to explain 
why it is that I have made no reference to Sir Benjamin 
Brodie on the several occasions on which, in the interval 
between 1867 and the present lime, I have reiterated and 
enforced my views on the great significance of the hypo> 
thesis of celestial dissociation as giving rise to forma of 
matter more elemental than any known to us in terrestrial 
chemistry. The conception, as r.t futit enunciated in 
somewhat different forms alike by Brodie and my self, was 
one to which we were both naturally, oiw might say inevi- 
tably, led by different paths from our respeAive fields of 
speculation, and which each might accept as in the highest 
degree probable, and make, aa it were, his own. I write, 
therefore, in no spirit of invidious rivalry with my honoured 
and lamented fnead, but simply to clear myself from tbe 
charge, which might otherwise be brought against me, of 
having, on various occasions within the past foiutesB 
years, put forth and enlarged upon this conception without 
mentioning Sir Benjamin Brodie, whose only publicatiOB 
on the siuilaftt so far as I am aware, was his leftora at 
1867, nnknowa to me until its reprint in 1880. 

It was at the grave of Priestley, in 1874, that I for tba 
iMOBdtime considered the doArine of celestial dissbcia> 

• Katun, AuKHSl u, 1B81, vol. xxiv.. p. 396. 
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tion, commencing wiih an account of the hypothesii put 
forward by F. W. Clarke, of Cincinnati, in January, 1873,' 
to explain the growing complexity which is observed when 
we compare the »peilra of the while, yellow, and red 
ilars ; in which he saw evidence of a progressive evolu- 
tion of chemicrW species, by a stoichiogenic process, from 
more elemcnul forms of matter. I then referred to the 
further development of this view by LoLkycr, in hia com- 
rountcation to the French Academy of Sciences, in No- 
vember of the same year, wherein he ccnneitcd the 
succeuive appearance in celestial bodies of chemical 
•pecics of higher and higher vapour densiiies wjih the 
■peculations of Dumas and Pcttenkofer as to the compo- 
site nature of the chemical elements.! I then quoted 
from my ledure of 1667 the language already cited, 10 the 
tffeCt that dissociation by intense heat in stellar worlds 
might give us more elemental fortns of matter than any 
known on earth, and further suggested that the green line 
in the spcArum of the solar corona, which had been sup- 
posed to indicate a hitherto Liiknown »ub&Mnce, may be 
due to a "more elemental firm of matter, which, though 
not seen in ttic nebulae, is liberated by the intense heat of 
the solar sphere, and may possibly correspond to the 
primary matter conjedured by Dumas, having an equiva- 
lent weight one-fourth that of hydrogen." The suggestion 
of Lavoisier, that '■ liydro^-tn, rjiirt^gen, and oxygen, with 
heat and light, might be regarded as simpler forms of 
matter from which all others arc derived," was also no- 
ticed in connexion with the fad that the nebulic, which 
we conceive to be condensine into suns and planets, have 
hitherto shown evidences only of the presence of the fir^t 
two of these elements, which, as is well known, make up a 
large part of the gaseous envelope of our planet, in the 
forms of air and aqueous vapour. With this I conneded the 
hypothesis that our atmosphere and ocean are but portions 
of the universal medium which, in an attenuated form, 
fills the interttellary spaces ; and further suggested, as 
"a legitimate and plausible speculation," that ' these 
•Mm oebalsB and their resulting worlds may be evolved 
Iqr a procMS of chemical condensation from ibU miifwaal 
atawipha t e, to which tbqr would Mttain a nlatioa aome* 
what analogous to that 01 doirfa aad nla to the aqoaoua 
vapour around ns.} 

These views were reiterated in the preface to a second 
edition of my " Chemical and Geological Essays," in 
1878; and again before the British Association for the 
Advancement of Science, at DabliOa|| and before the 
FtaDcb Academy of Sciencca ia the aame year. § They 
were still further developed in an essay on the " Chemical 
and Geological Relations of the Atmosphere " (published 
in the Amtrican youmal of Science for May, 1880), in 
which attention was called to the important contribution 
to thesubjeA by Mr. Lockyer in his ingenious and beau- 
tiful spe<ftroscopic studies, the results of which are embo- 
died in his " Discussion of the Working Hypothesis that 
the so-called Elements are Compound Bodies," communi- 
cated to the Royal Society, December 12, 1878. It was 
then remarked that the already noticed " speculation of 
Lavohier ia realhr an anticipauon of that view to which 
aptdboocopic timy baa led the chemists of to-day while 
it waa said that the bypotbeaia pat Ibrtb by the writer in 
1S74, " which seeks for a soofce of tbe nebuloaa matter 
itaelf, is perfaapi a Intimate exteasioo of the nebular 
hypothesis.*' 

To ihew tha conocdUoa of the above views with the 
philoiophy of Ncwtoa, it bow becomes necessary to give 
aooa aecooBl of the conception of the vniversal dittnbu- 
tioa of matlor tbsooghout space, both as lagarda ita dy- 
■aaieal idatioat and ito chemical compoiitioa« Paniag 



* Clarke, "Evx>lutioa ind the Spcaraacop*,* Pafwlmr StittkU 

Monthly, New York, vol. ii., p. tx. 

t Lockrcr, ComfUt tttndus, November 3, ttfj. 

I "ACraiaiT^PragrMs in Tbeorttical Cbcmiitry; bdaff sa Ad> 
4rssB at NofthamberlaBd, Prno., July 31. 1874 Amtr. C h m M, roL 

po. 46— et, sod Popular Science Mcmthly, vi., p. 410. 
J Naturt, Augmt to, iBjS.-i-ol >vi;i,, p. 475. 

f G m H ** fMMhu, IspL a, iBtOi vol xnmii,, p. 4sa. 



over the speculations of the Greek physiologists, we com 
to the controversies on this subjeA in the seventeenth 
century, and find, in apparent opposition to the plenum 
maintained by Descartes and his followers, the teaching 
of Newton that " the heavens are void of all sensible 
matter." This statement is, however, qualified elsewhere 
by his assertion, that " to make way for the regular snd 
lasting movements of the planets and comets, it is ncces- 
sarj' to empty the heavens of all matter, except perhaps 
some very thin vapours, steams, and effluvia arising from 
the atmospheres of tlie eurth, planets, and comets, and 
from suth an exceeuitigly rare ethereal medium as we 
have elsewhere described," &c. (" Optics," Book III., 
Query 28). 

In order to understand fully the views of Newton on 
this subjed, it is necessary to compare carefully his various 
utterances, including the Hypothesis, in 1675, the first 
edition of the " Principia," in 1687, the second edition, in 
1713, and the various editions of the "Optics." This 
work appeared in 1704, the third book, with its appended 
queries, hav.ng, according to its author's preface, been 
■■ put together out of scattered papers " subsequent to the 
publication of the first edition of the " Principia." The 
Latin translation of the " Optius, ' by Dr. Claike, \s hkh 
was published in 1706, and the second En^hsh edition, in 
i7i.'S, contain successive additions to i.. c queries, which 
arc indicated in the notes to Horsley's edition of the works 
of Newton, and are important in this connexion. From 
a collation of all these we learn how tbe conceptions of 
the Hypothesis took shape, were reinfoiced, aaa in gnat 
part incorporated ia the " Principia." 

In the Hypotlmla he imagines " an ethereal median 
much of the same constitution with air, but far rarer, 
subtler, and more elaatic." " But it is not to be supposed 
that this medium is one aniform matter, but composed 
partly of the main phlegmatic body of ether, partly of 
other various ethereal tpiiite, much after the manner that 
air is compounded of tbo phlegmatic body of air inter- 
mixed with various vapours and exhalations." Newton 
further auggests in his Hypothesia that this complex 
spirit or ether, wbicb, by its elasticity, is extended through- 
out all space, is in continual movement and interchange. 
" For Nature is a perpetual circulatory worker, generating 
fluids out of solids, and solids out of fluids, fixed things 
out of volatile, and volatile out of fixed, subtile out of 
gross, and gross ont of subtile ; some things to ascend 
and make the upper terrestrial juices, rivers, and the at* 
mosphere, and by consequence others, to deaceiid for a 
requital to the former. And as the earth, so perhaps may 
the sun imbibe this spirit copiously, to conserve hia 
shining, and keep the planets from receding farther from 
htm ; and they that will may also suppose that this spirit 
afiorda or carries with it tbiUier the solaiy fuel and mate* 
rial principle of litis, and that the vast ethereal spaces 
between us and the stars are for a aufficleot repository for 
this food of the sun and planeta." 

The language of this last tertOBCe, in which hia late 
biographer, STr David firewater, nguda NtwCon at 
" amusing himidf with the extravagance of his specula* 
tions," at which '* wo mqr ha allowed to smile,"* was not 
apparently regarded as unreasonable by its author when, 
more than tea yean later, he quoted it in the postscript of 
hia letter to Hallqr.dated Cambridn, Inne ao, 1686. The 
views tlMnia contained, with the Snpo exception of the 
suggBMdon fcgaidiof fnwtotlon, hava act wanted advo- 
catea in oar own tiao, and numjr of them waro omhodiad 
in the •• Principia,*' which Nowton was thra engaged in 
writing. 

Butthiawaaaotall: Menton mw in tho coomicdicn' 
iatioo, and tlie mntnal convertibility of tan and dinao 
forma of natter, a uoivcreal law, and rising to n atiU 
bolder conception, which completea hia Hypolhaaia of tha 
Universe, adda t " Ptilnpo tha whoilo fiame of Nalara may 
be nothing balvailotu contexturea of aome certain ethereal 
■[urita or vapours, condensed, as it were, by precipitation, 

• Bivwstsris " MsBNtxs of ^tmVM," vol. i. pp. ui nod 404. 
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mnch after the same manner that vapours are condensed 
into water« or exhalations into grosser substances, though 
not lo easily coodensible ; and after condensation wrought 
into various forms, at first by the immediate hand of the 
Crmtor, and ever since by the power of Nature, which, by 
virtue of the command ' Increase and multiply,' became a 
complete imitator of the copy set her by the ^reat Proto- 
plast. Thas, perhaps, may all things be originated from 
etber.*' 

(To be coctinoed.) 



PROC££DiliGS OF SOCIETIES. 

PHYSICAL SOCIBTY. 
Anmmt Omtnl Mtttbig, Saturday, Ftlnary iilA, i88a. 

Prat W. Ortus Adams bi the Chair. 

Tiu Prbsidbnt read the Report of the Council for the 
past year, from which it apoeared that in tbiSi the tenth 
jrsar of the Society, it was in a highly satisfaAory condi- 
tion and numbered 331 members. Sir Charles Whcat- 
Btone's papers had been published, Dr. Joules's were soon 
to he so, and delegates from the Society had taken part 
in the Ele^rical Congress at Paiisi the Lightning Rod 
Committee, &c. 

The Trbasurbk (Or. Atkinson) read the Audited Report 
of the fiaaacial state of tiM Society : and tiM following 
oflleefs UMTS, afler a balkti deciaied defied for tb« sn* 
suing year :— 

Prmdent—fnf. R. B. Clifton, F.R.8. 

KiMoiVctMrals— Sur W. Thomson (past President), 
Pnf. O. C. Foster, Prof. F. Puller, Dr. J. Uopkinaoo, 
Lord Rayleigb. 

^^rOaHti^VtoL A. W. Reinold, Prof. W. Chandler 

Tn a m r w —Dt. B. AthiaaoB. 

OfawMfrwIsf)— Pnf. F. Qutfnic 

OHur Mmuibm ^ ComwO-ftO. W. O. Adams, Pnf. 
W. E. Ayrtflu, Ur. SbeUftMrd Bidwell, Mr. Walter Bafly, 
PtoC J. A. Flemiag^ Mr. R. 1. Lcclw, Dr. Hugo MlUkr, 
Pral Osborne RmoMs; Ptol. A. W. R&cker. 

Hworaey If Md«r->Prof. G. Quincke. 

Voces of thanks were thso paaied to the Lords Con- 
iniisie«eBS of th« CemiDittee of CmdcII on Bdncation for 
the use of the Meeting Hall, to the vnt President (Sir 
W. Thomson), 10 the Secretaries, tlw Tieaaurer, and 
DenoBitrMor, as well as to the Auditors, Mr. SheUford 
Bidndl and Mr. B. Rigg. 

PtoL Amhi Ihea resolved t&e meeting into aa ordinaiy 
one, and called Pm& Clifton to the Chair. 

Dr. C R. Alcow WaiOKT, P.R.S., then read a faper 

On tht Rthttiw httwtm tk* BUclromolive Font of a 
Danul EUmtnt and the Chemical Annuity invvh td in its 
Action." The author has investigated the causes which 
lead to a fall of E.M.F. In a Danicll cell when in adlion. 
He found the amount of fall for increasing current 
densities and plotted it in a curve. The fall was slight 
when pure commercial or amalgamated zinc, or zinc 
coated with a film of copper, was cn-.pl( yi>1. Am.-klga- 
mated copper plates gave more rapid iut;b 01' f.dl than 
eleAro-coated ones. Diluic Milf huiic acid round the z'.nc 
gave a less rapid fall than sulphate of 7'\r.c Rolutjun 
round it. In all cntcs no appitci.ible fall ,,s noticed 
when the current did not cxcctd S niictu-.An, juries per 
square centimetre of I'-.t'.t: si 1 i.itL-. With four iv six timcg 
this density a dccrci.bt of i: M i . hnn a s to i 1 tr cent 
resulted; and with currents tx.fcJing juc c ni;cio Am] trcs 
in density per square ccntiii c'.ic ut n^dacc li e i.ill ex- 
ceeded 10 per cti.t A tLi;Lt I I cxpeiimvntg wtie ni<ii,e 
to determine tlie fail due 10 change in the density of the 

MtatioB bf nigEMionof th« jons, cansiog aatfoog^tiae 



and a weaker copper solution. This showed that with 
nearly saturated zinc sulphate solution («p. gr. 14) and 
very dilute copper sulphate solution, the maximum fall in 
E.M.F. is developed, and is less than o 04 vult. Hence 
the total fall in E.M.F. due to migration of the ions when 
moderately strong currents pass, is only a fraiUion of the 
total fall. It follows that the energy due to the actions 
taking place in the cell, although \s holly manifested as 
e!e<rtric adkiOD expressible in Volt-Cuulombs when the 
current is very small, is not wholly so manifested when 
the current is stronger. The author expresses this idea 
by calling the energy manifested in etedric aAion adjuvant 
and the remainder as non-adjnvoMt. lie finds that the 
major part of the latter energy is absorbed in adions 
having their scat at the surface of the copper plate, and 
the rest in aAions at the surface of the zinc plate. It is 
transformed into heat according to Joule's law. As a 
subsidiary result It appears that the E.M.F. of a Daniell 
cell with zinc and copper tuli hate solutions of equal 
specific gravity, or pure amalgamated zinc plate, and 
either a freshly deposited copper or an amalgamated 
copper plate, is a standard sublet to less departure from 
the E.H.P. of other Daniell odls than tbeClark's standard 
elements, which appear to vary one from another. On 
the other hand, a Clark cell keeps sensibly constant to ita 
original value (if properly set up) during a period of months 
or )cat8 at a constant temperature, whereas a Daniell 
standard falla Jjtom its origiosl value after a few hours, or 
days at most. 
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The Praeticeof Commercial Organic Analytit. By Alfred 
H. Alle.v, F.l.C, I'.C.S , I-cdurer on Chemistry at 
the ShefiSeld School o! .Muhcine, &c. Volume II., 
Hydrocarbons; Fixed Oils and FaU; Sugars; Starch 
and its Isomers ; Alkaloids and Orfsnic Baaes, Ac. 
London : J. and A. Churchill. 

Mary of our readers will be glad to hear of the appearance 

of this long-promised volume. The first part of Mr. 
Allen's work so clearly supplied a want, that the necessity 
for a book treating of ptevioiuly>omitted portions of the 
BubjeA has been the more felt. The volume just published 
is half as large again as Volume 1., and is based on a 
similar plan. In his preface the author expresses regret 
that the growth of the Kubjc(fl-mattcr has compelled him 
to omit several important sections, but a feeling that it 
was better to ic^notc a subjcdt entirely than to treat it in- 
adequately had caused him to postpone their considera- 
tion till a demand thoiilJ aiisc for an ailditional volume or 
a second edition of thuse aliMdy published. On the sub- 
;t;c;> treated in the volume under review Mr. Allen writes 
lul'.v jp.d in many cases exhaut^tivcly, though it is only lo 
be ixjitded that in a book ilcil.t i; \'. itli sik!i a variety uf 
matciul I'iRse stiftions should be most elaborate which 

treat urioiiu's m tt.r e.xamioatkw ofwhicbtbeattthochaa 

had special experience. 

In the chapter on " Hydrocarbons" the author gives a 
useful tabic showing tb.e vatinu-i organic products respec- 
tively obtained ly tl.e disttl!„i!on of coal, b.tuniinous 
shale, peat, wood, and petioleun). Full details are Riven 
of the methods of assaying petiuleiim ano, t':;.i!e tMi Jurts, 
incliidin)^ lubiitating oils, vaselene, sml j ^i.iiLii wax. 
Turpentine, essential oils, ai:d rosin oil :,rc dts^ribcd m 
the sccbiun on "TcrpcncF," and then follow valuable and 
suEgestivc Fccfticns on " Benzene and its Ilomologues," 
".Naphthalene,"' and "Anthracene." The descriptions 
of the methods of assaying commercial ben7ol^ .il- 
l.ir naphthas, and of ciamininR crude anthiact ri': dt&eive 
special mention, as tb.ey are by !.">r the most complete 
account yet publiahed, and ought to render the book indis* 
pvnsaUe to tar distiUcrs rad msawtwi of |m weds. 
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Tteaatdi«WM«r it divotad to Knd 

Oili and Pitt ;** tart bt^r ■cUf,toM**wai^a|wnBaBMi, 
•■d Mcp* nerim Aill dewrijptioM to mAIom vndtr the 
MUM leMral bead. The cSi^tter oii**FIaiad OOt and 
Fata" accoataa 140 pages of Mm votnme, and to onr 
optetoalaliid^to ba oaa of tteaioit widely ararariated 
poniooaoftha worik. It tonaa cndoaUa adntimi to a 
aa rit d te d and diBcnIt bfaaeii of aaplied chemiitiT, 
rill M OMfoi erco if icguded mmly ai a carefotly 
tMumi of isolated observations snd tests. Under 
ids, however, — at, for example, " Sperm Oil," 
•* Hydiocarboo (His in Pised Oils." and tlio " Temperature- 
naAioBS of Oils.**— (ba antbor adds to the general value 
of ttediapter by tha rasoUs of personal obtervatioas. 

In tba next divisioa Mr. Alien gives an accoaat of the 
optical assay of sonts, seAions on the density of 
f accharioe liqaids, sod the assay of cane-sugar, commer> 
cial glucose, malt, honey, and other prxnluAs. 

The chapter on " Starch and its Isomers " perhaps con- 
tains less of novelty than the other divisions of the work, 
but will be valuable for the tabulated scheme for the prox- 
imate analysis of plant produAs, which has been con.piled 
from the direAions of Prcscott. Full diredtions are also 
given for the dctedion of adulterations of flour and bread. 

The concluding chapter is devoted to the consideration 
of the " Alkaloids and Organic Bases," which are arranged 
under seven heads. The seAion dealing with Cinchona 
Alkaloids is one of the most complete descriptions of these 
bases in the Hnglihh language, and the Opium Alkaloids 
arc also fi;lly trc.itcd. The readlions of and methods of 
isolating strvchn.nc are detailed at length, but the IcKsjm- 
portant vegetable alkaloids receive in many cases a very 
meagre description. I'ull direifiions aregiven for the assay 
of aniline oils, and tl:e.-o is Hitercsung and concise 
description of the leading bas-tc derivatives of aniline. 
Instrudions are alvu given fur the examination of the 
leading aniline dyes for adulterants, and for the recogni- 
tion of various dyes on tissues. 

Although the volume is open to the charge of being 
somewhat unequally written, it Ik, on the whole, ,i \ .alu.tble 
contribution to chemical literature. It is certainly calcu- 
lated to increase the reputation of the aut lor, and ia an 
indispensable addition to the library of all who require to 

examine angrorthaBaaMRnNpfodnaaof wbicbtbaatttbor 

treaU. 
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Comptts Rtniut Hthdomadairet det SiaiU0S, dt VAeadimi* 

dn St it'Mffj. No. 3, January 16, 1883. 

Speed of Propagation of Explosive Phenomena in 
Gaaes.— MM. Heiihcloi and Vicille. — The general mean 
speed of propagation in a tube, whether curved or straight, 
OW$ metre in diameter, is iSto metres pci second. The 
material of the tube is indifferent. The Fpct d is sensibly 
the same whether the tube is open or i::LStd. Tin- dif- 
ferences obfcrved in tubes of differetit lengths fall within 
the limits of error. Under the circumstances of the 
authors' experiments the speed of propagation of detona- 
tion, either with a mixture of oxygen and hydrogen, or of 
oxygen and carbon oxide, is independent of the degree 
of piessnre. Tba iatiodaAioa of an ioart gas lataids tba 
detonation. 

Chemicnl Stadias on tha ■itdatOB of Plants. Part 
Becond : Vascnloso.— MM. B. Fremy and Urbain.— 
Vaacnloaa is insolnUe in all oenUal solvents. It is un- 
aflfeaed bgrboiltaf to ditata Batphwi& bjrdraGbhirie. and 
pbosphotie acMa. Ii laslaM tba aaion of tiiliydnMl 



Bttlphnric acid and ofbeiltog aUndlna aetati 
timted eutphurte add adto wm it ileadjr, dehydratiag it 
ud changing its oolaBr. Vaacatoia ia rapidly attadked 
tf all onidising agaata such as nitric add, cbranie acid, 
diloriae, the hypoebloritan, bnoine, itc. 



leaving wood tbe 
ndnced, as it ' 



a aeriaa of nabUi Tboaa frst 
aeaaibly sbtoUa to alaabal ; dm 
solve both in aleohd and Mber. In 
nornul proportion of ▼aacnlnan ia maA ndnced, 1 
been converted Vf tbe giadnal adUon of the atmosphere 
into resins, sn^ an tbosn alwva neotioned, which are 
disf olved away by albaliea and ammonia. Tlia Csffmuto 
assigned to vasculose is CjeHsgOig. 

Influence of the Form of Polar Surfaces upon the 
Explosive Potential. — J. B. Bailie. — For a given explo- 
sive length the potential is at its maximum when the spark 
plays between two spheres of the same diameter. It 
deviates so much the more from the maximum as the 
difference of the curvature of the poles is greater and as 
the potential is higher. 

Essence of Savory (Salurtia montana), — A. Haller.— 
The author expeAed to find in this essence a camphor, cf 
which, however, it does not contain a trace, being a mix- 
ture of hydrocarbides and phenols. Carvacrol is present 
to tba extent of 3} to 40 par cent. The carbidea appeal 
tofeatafpaaaa, 

A Dtotooda Alcohol derived fkMB/IMlaplltho].— Q. 
Ronasaaa.^Tba alcobel in question is a wbita ciyatalUaa 
powder, wbidi m a ita witb decomposition at ajoP* Ila 
conpoaitina ia lapiaaaatad by CaaHi^O.. It is Insntohte 
in awallaa. If boated to tba water-bath with sulphnric 
acid it disadves to a Mood-red liquid, having a spleadid 
green flnorcsc';nce. 

Phosphoric Acid in the Arable Soils of the North 
of France. — A. Ladurcau. — The author shows by observa- 
tion and analysis that the opinion entertained of tbe in- 
utili^ofpbo^^haticaumaiaaiai ' ' 



yuslus Litbig't Annalen dtr C}umt»% 
Band 210, Heft a and 3. 

Researches from the Chemical Institute ol the 
University of Strasburg. — These consist of a memoir 
by Siegmund Levy and Uustav Schultz, on the chlorine 
and bromine derivatives of quinon ; a paper on the adion 
of ammonia and .lmine-ba^cs upon chlorinised quinona, by 
H. V. Knapp and G. Schultz ; and retsearchea on a new 
mode of formation of liiphenylinc, and on a new isomaf 
of this compound, by U. Strasse and G. Schultz. 

Oeterminatton of tba Cbamical Affinity of tho 
Matato fat Osygaa aeeecdtog to tbe Heats of Com. 
biaatiooi aa compatad with tha Determinations ac. 
COfdtog to the Volume-Proportions. — W. MiiUer* 
BntbacbL— na avthor concludes that, as far as the heavy 
matato an (wacaraed, tba degree of the aOaity ongen 
can ba aieie accoiattly detwinisad, bat tbat ftr all tba 
11^ metals the results thus obtained an cootradiaoiy to 
alloibiraivaiieoea. ftetbe otbarbaoditha laaulta da* 
dncad ftaaa the chaaga of volama ai« to agmaaMst with 
tho oildar tablat of afioilgr: sp tbat, liBff the daaa «r eaygea 
compounds in question, tba d ada fl ton of tlw aWaitics ton 
the cootraaions appears tbe mora tmstwortby. 

Incomplete Combustion of Gases —Konrad Botsch. 
— This paper ia incapable of useful abndgnient. 

Contributions to the Knowledge of the Benzoyl 
Compounds. — O. Doebner. — In this memoir the author 
examines the benzoyl derivatives of the phenoh, including 
benso-phenol and some of its salts, bcnzhydril-pbenol, 
the aaion of the bensoyl chloride upon phenyl acetate, 
the behaviour of benzoyl chloride upon resorcin, benso-' 
resorctn and its derivatives, benxo-pyro-catechin, and 
dibaaao'fajrdioqaiBeo. Ho tbaa passes to ' 
phtha^yl-ftw iiMwim>i ' 
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nyl-aulphurea, and the transfomutioB of beDSO-aniline 
into benzo-phenol. Lastly, b* iuvMtiflMN fa«an»l>b8B> 

loic acid. 

On CombiMtions of Ibo CtelM4wdntes with 
Alfc«Uca.-.Or. Th. Pfeifltr ud B. ToUbh.— Tlw •aUion 
aamuie luccesiively the coinbiMtions of the alkalies 
with itsrch, with cane-sugar, with amylo-destfin, with 
dMno, and inulin. They conclude that a concluiioa may 
M nmoed as to the molecular magoitiuit of the rabttances 
of the starch soiM by the aid of the alkaline compomds 
of these carboOiydralM. The fbnaato which they have 
deduced may perhapsbecOBlldeiednetelyasininimal quan- 
tities. SUrch may bo oonaidond as C^lLoOach including 
CmstOKb-ironps CtHia^^ Thofcrmtaof canesngar, 
CulBtfiu* m cwilirai o d . ImdiB nqoino t Jbnnnla with 
>s MMM of eifbon, and caaaok llMwfoo be placed pan^ 
M with •teicb. The m o l e co lor BOgnilade of dextrin is 
much aaalJer thra that of ttaueh, and approaches more 
to that of the mtgm oad of Ibbbb. Amylo-deitrin so- 
dMua pfspoicd bom erode aaiylo>de9itiin has given figures 
which BiiiinMunBto to thoee of the corresponding starch 
OOflligonilA. Anylo-dextrins obtained by freesing, pieci- 
Mtetion, Ac., give figures agreeing more or lets with those 
Of dextrin, inulin, and cane-sugar. 

Bismuth-Iodide Compounds of Organic Bases. — 
K. Kraut. — Not susceptible of useful abstraction. 

On Anfaydro-Compoundn. — (A continuation). — H. 
Hubner. — The author examines first the anhydro-com- 
pound* of para-toluyhc acid and the diamides. Secoodly, 
par^-tuluylic acid and toluylen-diamine ; ponHolayllcacld 
and xylylen amine ; the amido anhydro compounds; an- 
hydro htn/ainido-toluylic acid, aabydiO*aolicyl-diamido- 
benzol ; anhydro-baies aad iodiao} mmo- and di-alkyl 
compounds ; and the aahjPdfMonpooDda of tho pbeaols. 

On Morphine.— E. T. Ocricbtco and H. SduAtter.— 
On disiilling morpbiao with siao powder the anthors ob 
with nmvli MBiaa baaas, aamoaia, pyridin. 
qwooiia m, alto ptaeoantlutB to the extent of 3 to 4 per 
cent of tha weight of the morphine, and 0*5 per cent of a 
baaa which thcgr suspea to be phenanthreo-qoiaolin. 



BlOtttiH dS« lo Sociili d'Encouragemtnt pour rtiubutrU 
NatkmUt. je Sdric. Tome viii.. No. 95. 
Lcaoro 00 Btoaro-Motalluffie Piroceduroa.— H. 
Aa illaatiatod latvegr of calvaao-piaattc pro- 

Manufaiflure of CooUttercial Aluminium Sulphate, 
and the Means of Ascertaining its Purity. — M. 
Debray.— Pure alumina for the ni.inufaaurc of aluiuinium 
sulphate free from iron, is obtained a^ a secondary produft 
of the treatment of cryolite (sodium aluminium fluoride) 
Vpfiih milk of lime. The produas are sudium aluminalc 
and insoluble cakium fluoiide. Devillc prepared !.odium 
aluminati- by calcining bauxite (a mixture of alumina and 
ferric oxide) with a very caustic soda-ash. It is needful 
that the bauxi'.e should be free from filica. The method 
used HI England, i.^., precipitation of the iron by potassium 
ferrocjanide, is pradlicablc only where fuel and sulphuiic 
acid are cheap. There :s ihc further dibadvanta^e that 
the Prussian blue Eetllcs slowly and letains much alumina. 
Pertoz proposed to precipitate the ferric oxide by gcLi- 
tinous alumina in excess. In this manner there is formed 
a ba»ic sulphate containing veiy little iron. Still the 
purification is not absolute. .\ neutral aluminium sul- 
phate has been lately sold, which docs not give the charac- 
teristic precipitate of ferric salts with ferrocyanide, though 
far from being ficc fioiii nun. It is a mixture of aluminium, 
xinc, and ferrous sul(ihales, and gives a blue precipitate 
with potassium feiiicyanide. If the alumina contained 
in such a produd is precipitated with ammonia, it retains 
as much as 25 per cent of its weight of zinc oxide, and 
Buy thus appear to coatain ij per cent of alaminaiaatoad 

of M* 
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Vol. X., Part 7. 
Purification of Sewage by Precipitation.— Dr. W 

Wallace. — Tr.mjlated from the Cin:M;i;A: Nr.ws. 

Manorial Experiments for Determining the Value 
of the Phosphoric Acid Solublein Ammonium Citrate. 
— Dr. E. V. W olff, Dr. J. Konig. and others. — The general 
.ivcr--.t,<; ici?.i;i ih th.it the phosphoric acid Soluble inwater 
has bien moic efficient. The respedive values of phos- 
phoric acid soluble in water, ptocipftatod and SBfWtadt 
appear to be as 70, 62, and 17. 

Manurial Experiments with Potassium Salts — 
Prof. F. Faiaky.— The aaion of these sahi is beneficial 
except opoo wet fields, but the result ii more certain when 
they are accompaaiod with pho^oric aad aitrogaiiooa 
bodies. Potassiom cUoiido wai found nioio bcaaflGial 
thaa the anlpbate. 

Vaine of Alpine Hay.— Dr. O. Kellner.— The albtt- 
roeooid compounds in Alpine hay are more abundant than 
in the best hay in the low grounds, or in water-meadows, 
and the w oody fibre is relatively less. The fattv matter 
is relatively plentiful, and its value is increase! by the 
essential oils of the aromatic herbf. 

Influence of Light upon Seeds. — Dr. Stcbler. — The 
germination of many seeds of gtoal agricultural lmpOlt« 
ance is promoted by light. 

A Crystalline Albumen in Piunpkin Saod.— Dr. O. 
Oriibler.— From the Jaiira./Hr iVaJU. Ckmtk* 

Influanea of Aeida apea (ho StoMlity of VHaoas 
and the Importance of Tannin for Red WiBoa^B. 
Macb and K. Portde. — The authors examine the iniatnoa 
of tartaric, citric, malic, succinic, and acetic acida»aadof 
tannin, upon the keeping properties of wine. 

Aaion of the Ferment of Rennet under Various 
External Circumstances. — Prof. Ad. Mayer. — The 
author finde the pffeMOoa OT abiaaco of baAatia of littio 
moment. 

Vol. X., Part 8. 
Researches on the Evaporation of Free Water, of 
the Water present in Arable Soils, and on the Trans- 
piration of Plants. — Felix Maaure.— When the soil is 
very wet it throws off more watery vapour than docs a 
sheet of free water. If moderately moist, the quantittea 
are about equal, and if the soil is dry its evaporation ia 
less. The transpirjition of planU is a complicated pbano* 
menon, determined partly by physical and partly hf 
physiological conditions. 
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MoraaTjWtti.— London tntliiotion, 5. 
— ■ Medical, b.^o. 

— — Society oi Arts.S. " Hrrrnt Advaoccs in Pbato* 

gfaphy,** bv Cart \v l - W. Abni^,PJLS> 

TUISDAV, Ual^lDttltUle of Civil EnKincn 3. 

PathotoKical, 8.30. 

Kojal lottitution, 3. "The McchaidUB ef 

ScMcs," t>t Prof. J. G. M-KcBilrick. 
WKDNBsa«T.and<-eedet]r of Ans.s. "TltePreduMoBaed Use 
^ uss _for Pa^oMS of JH^stog ead Moliva 

Cicolugical, 8. 

TliL-KSOAY, 2jTd.— KovbI, 4,jO. 

PtaUotoobicKl Club, C.30. 

Royal iDttitutioD, 3. " Gcofripbical.DiMribstieB 

of Animali," by Dr. P. L. Sclitcr. 
— Society of Arta, 8. " Methods and StaadSldS Sf 

Pbotometr>-," by Harold B. Ditoo, M.A 
— • London taatiuti^a, 7- 

FaOMT, SIHl— Royal Initilution, it. " Sir D. C. Brodic'i RcKarchcs 

oo Chtnicsl Alloiropy,'' by Professor Odiinc, g. 
SaYmMTfesihip-lte|^lastil«tin.Si Ms Iliad aaaOMow." tar 
w. WaiUas Lloyd. 
' ' Phji'cal, 3. "On the Influence of 1 he Form of 

Candu^or* on ElcfUic Condudlun Kciiat- 



aacc," by G. Gore : " Oo Faure't Accuoialalor, 
aed an a W ByB5 sd Ferns tt Pispajs toafheto* 
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ON IMPACT WITH A LIQUID SURFACE .« 
Bjr A. M. WOltTBlNGTON, ICA. 

Tn appantU previously used! by the author for fdlow- 
iag III* pragresB of the splash of liquid drops impinging on 
• solid pUte has been improved. The main principle of 
the method by which successive stages are Isolatca and 
rendered vMIIm remains the same, viz., instantaneous 
illumination at any desired stage by means of the primary 
spark of an indudlion coil ; but the timing of the illumina- 
tion is now cfifeAcd by a timing-sphere let fall ^multa- 
neousty with the solid or liquid sphere whose inpsA is to 
be obaerved. The timing-sphere striltae « pUt* whoee 
betght can he adjusted, and thereby ttntt the iMChailicill 
•aMB which nsvlts •» the spark. 

The time interval between successive stages of the dis- 
turbance can be meastired to within a few tbooiandths of 
a second. 

The ainificeat portion of the whole series of changes 
ia OMWt M the splashes observed is comprised within about 
one-third of a secood. TIm iawaft of both eolid and 
Uquid spheres has been ttudiedl, and b illoatrated by 
several laiiaa of drawings which aeomipaay the paper. 

Mnk diopa fUliag into water were found to produce a 
aiBBilar dittorhaoca to that restilting from the impaA of 
aiailar witar diepa, aad ware used for the sake of dittin- 
aiabiac tha otwiBal lionid of lha drop from that into 
which It Ua. iVIth a drop abooi Ava laillfaM. in 
diaawifr, friliof itoai laaa thaa oae netra, aa aaaolar rim 
la niaaa at tho int nOBMBt of impaA, booadiag a hollow, 
which la aflarwaida cbaiaAariaed by rwalaily diaposed 
ladial lOa aad atmai at tha hottam of wfidi tha drop de- 
aeaada, paaabig bdinr fha aarfaca aad beoomiac com- 
plately aahmariadt to aaiefga again at the head of a 
column of adheiaat Uqotdt aad with ita appcr paction 
apparently aawattad by the liqaid with which it has been 
covered. ThacofaimBibanaMafalaaiaaddialiqatdef the 
crignul drop la aaea to paaa bto tha watMsnown vortex 
riog which descends throogh tite liquid. 

The iaflneace of velocity of impaiA ia OMdifying the 
pbeoomeaon is shown by the dcawMi* 

When the drop is large, and tha nil eoMidanUe, the 
rim tbrowa np takes the form of a hoUow aatM^Hw shell 
of liquid, the month of which closes over iho drop, 
imprisoning air which may remain as a bubble on the anr- 
face. This is the bubble seen when large rain drops fall 
into water. Obeervations of tho bursting of this bubble 
confirm incidentally the explanation lately given by Moos. 
J. Plateau of the manner of btusting of a soap bubble. 

The splash of a milk drop in petroleum and in olive oil 
is alto described. The course of phenomena is very 
similar to that in water, modified however by the greater 
or less mobility oi the liquids in question. 

The impa(:\ of solid spheres is then described. The 
nature of the disturbance produced, with a given velocity 
of iropaA, is found to depend entirely on the state of the 
surface of the sphere. 

A polished and perfeifily dry RpSerc of ivory or marble 
one to three centims. in dianictcr, let fall from a hci{;ht 
not exceeding one metre, is aiip.ircnily wetted at once, 
and is fcen t j be shcatlicJ wiili liquid before the whole is 
below the average level of the surface. The disturbance 
of the surface is very slight. 

The same apbere if rough or wtt with the liquid in 

• Abeima sf a Psfsr tmAUbn lbs Sefsl Ssdsty, Vshmary i6tb, 
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Soeatioot bahaata qsMe differently, making a very deep 
epreasion, similar at first to that produced by a liqoia 
drop, which finally becomes an almost cylindrical colomo 
of air within tha liqaid, part of which aiierwarda risea m 
bubbles wfaila a portloo deacaada In tha wake ef tbo 
sphere. 

The influence of roughness in hindering the spread of 
liquid over the surface of tha impinging sphere is then 

pointed out. 

At the close of the paper an explanation is put forward 
of the radial rib;, arms, and striae which are a notable 
feature of ail aplashes. Measurements of the annular rim 
bordering a thin central film, into which a drop falling on 
to a plate passes,* show that the number of the lobes and 
arms which are subsequently observed agrees well with 
the number of drops into which such an annulus would 
theoretically tend to apllt if unhindered by fridion with 
the plate on which it rests, and it is then pointed out that 
the efteft of the conneaing film would ba axaAly sacb aa 
to countered the influence of this friAion. 

In the same way the radial striae and ribs which charac- 
terise the hollow formed round a drop or solid sphere 
impinging on a liquid surface, are accounted for by 
the instability of the uunlar rim of the hollow, which 
through its tendency to cleave into a definite number of 
drmat daMrmiaca a concspoading aamber of lines of 
easMMt iow, at each of which a rib or arm is developed. 

Tha aatbor haa observed that after the details have baeo 
once lavaalad by the method of instantaneous UlnmiaatlaBp 
it ia aat diOealt to identify tha broad feataica of aay . 
splaria that auy oecitr by attantiva obiarvatioo in coa* 
tinaoaa light. Bach obsacvatieB may aibcd valaable 
iaforaiatioo aa to tha oeiidltloa of the aaiftca of a aolid, 



GELATIN JELLY AS A DIALYSER. 
Br C. WOODCOCK, r.LC. 

Jelly prepared from gelatin has been employed by Dr. 
Dupr^ for the separation of artificial colouring matters in 
wines, but, so far as I am aware, its application to 
ordinary dialysis has never been carried out. Its use in 
toxicological chemistry may, however, demand some 
attention as the following experiments will show : — 

A mixture was made of four difTcieDt soups — thick and 
clear— about one and a half pints in .ill, together with 
boiled rice and macaroni; a little pepsin and pancreatin 
wan aJdeJ, tlie mixture acidulated with liydrnchloric acid 
and digested for some time at a tenipt r.iturc of about 90- F, 
One and a half ounces of concentrated liydiochloric acid 
was then run in, and the mass heated nearly to boiling, 
when it was allowed to cool and filtered. To the filtrate 
0'5 gr. of strychnine was added, and the whole diluted to 
10,000 grs. 5 grs. of this mixture ( - 0 00025 gr, of strych- 
nine) was diluted to 25^-0 grs. with water, and a gelatin 
cube placed in the solution, in n beakc. The jelly waa 
prepared by making a 6 per cent solution of gelatin in hot 
water, allowm;; it to set in a suitable vessel, and then 
catling a cube about ij inches. The solution was 
dialysed for sixty liours ; the cube had swallcn Romcwhat 
but was quite intact. The liquor was poured off, the cube 
well washed with di&tilled water, and heated in the beaker 
in a water-bath, and concentrated until a film of gelatin 
formed upon the surface of the liquid, when it wa^ removed 
from the hath, cooled slightly, and strong alcohol added to 
about the same bulk as the liquid, a large proportion of 
the gelatin precipitated, and ether added until precipitation 
was complete. The ether and alcohol together amounted 
to about twice the volume of the concentrated gelatin 
solution. The mixture was well stirred, the gelatin 
adhcfad in a mass, so that the liquor poured ofi sufficient^ 
claarwi ttieBt ffltiatjeo. It waa awyaiatad to jbtyama, 
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ud tiM IMMm lifliitMnl with concentrated sulphuric 
mU, wUcb WM km* at a tamperature of 140* F. for eight 
iMmiBi wbail a Utw watar «aa added, and the mam 
filtaiad fkon a tUabt danad latidue. The filtrate wat 
flMda alkaliaa wilE aliaac anmoBia and extraAed with 
cUoroform. Tha cUoratonn drawn off into a porcelain 
baata* aad caiafbUf avaporaied lo at to leave the residue 
aa Bitia dtetribotad aa possible ; a few drops of concen* 
tralai tBlpfaiirie add waa added, when it w«» aufllciently 
colMflaH to taat for iliydiaioa with potaaahtm biehro- 
mala. The naaioa waa tUstbiet, When worUoc with 
Mlotkoa coBttiniBg taa timaa lUa qaaatity of stiycliaiBei 
Bamaljri 01^0035 fr., the leaAioB waa Motf naifced. 

The ahoM aieUiod hu ham tried mtmf tioMS with 
wrieoa qaaaAidM of stqrdiaiBa and aoop ailfaA, eod h 
bat alwavs been fbaad that mm traatawat with concen* 
trated sulphuric add la loneieat to caibooiea the foreign 
organic matter, whidi U aavcr pnaeat in csceiaiva quan- 
tities, and give a residaa after lltnrtion» fte-, ao aUfhtiy 
coloured with sulpharic add that It lUf at oo«a be tested 
for strychnine, this ia prebaUy due to the |eUy being 
already saturated with colloidal matter, aad tbae only 
allowing at the most traces of colloids to dialyse Into it; 
whereas the crystalloids have fiee entry. With an 
ordinary parchment dialyser comparativelj larga qaan> 
tities of colloids do pass through. 

K Hitlers and Girwood's process as generally used — 
caibunising with sulphuric acid, oeutraiisiog with am- 
iridnia, extraAing with chloroform, ftc. — has Kequently to 
be repealed many times before the extrad is obtained suf- 
ficuntiy cli-sn to be tected for strychnine, aad thiapartaf 
the process requires fflucb time and attention. 

In the presence of large quantities of colloids the jelly 
does not swell so much, but the strychniae leadily 
dialyse* into it. 

A I per cent solution of gelose gives a good firm jelly, 
but at preaeat I do aot thiak that u warkaeo eatiafaAoriqr 

as gelatin. 

I hope shortly to carry the investigation further — with 
other alkaloids, metallic substances, &c. Experiments 
may prove that the time mad for dialyaing can ba coa- 
sidcrably shortened. 



ON THS 

ACTION OF SALT ON MOLTEN COPPER OP 
VARIOUS DSGKBBS OF DRYNESS." 
Br X. MONGBR. 

In making some experiments with salt and copper, I 
always noticed that if the button of copper were broken 
in two, it had the appearance of tough p;tch metal, 
whether the metal was dry or not at the commencement 
of the experiment. And as the change in pitch of the 
metal can only be accounted for by the removal of the 
cuprous oxide it contained, I concluded that the salt might 
possibly dissolve it out of the copper, and proceeded lo 
prove the correctness or otherwise of my reasoning, and 
now Uy berorc > au tlie results of some of the experiments 
undertaken (ur that purpose : — 

1. Two pieces of tough pitch Barilla copper, weighing 
150 grs . eath, were dropped under melted salt in a Cornish 
assav crucible placed in a furnsce, and allowed to remain 
for about ten minutes, and poured into a mould, cooled 
and the slag detached ; the both buttons lost 0 47 per cent 
of their original weight. 

2. Two pieces of best selected copper in a moderately 
dry state were heated in the MUna iwawaar, and loet 
X'las per cent r,l their weight. 

3. Two pieces :;f \Liy dry bcbt selcded copper treated 
in the same m.anncr lost 4 per cent of their weight. 

4. The two buttons from the fiiat aaparimaat iiaaied in 
the same jaaaoet lost Roibing. 



All these buttons wata at tongh pitda, and the copper 
in the alag of salt can baaaiity obtained bv mixing the 
slag with a little red tartar, aad ndttng. I believe tha 
resoha cf theae experiiDents go far to prove the cerreAneaa 
of the eondaaioa I came to, tor the following reasons 

I. Salt brings dty copper np to tough pitch, being just 
what poling doea, aad ao doubt eaim as to the pole ie> 
dncing the cuproaa 0iida> 

a. The aaaoaata loal by tha eaam eamplca of topper 
weta Identical, abowingthe aflion to be a defiaita one. 

3. The amoaata loat iaoeaae aa the dijiitai af tha 
copper ioeraaaes, aad tha only difleteaea b e t we an diy nnd 
tough pitdi Goppesa la In tha aaioaats of caproaa eilda 
they contain. 

4. The btttiam fiwa tha fint axperiaaat, if my conciu- 
•ioe ba eanaft, woald bain pp eaad to loaa nothing, having 
alrea^f had their voffOM odda ahitiaAad, aad thia ia 
what the foarth experiment ehows. 

Taking the loss suffered bythe buttons as cuprous ozide, 
the percentages of oxygen contained in the samples woald 
be aa follows :— 

1st Expt. o'Qsa tough pitch, 

and „ « 0*125 tatber dry. 

3Td „ > ai>445 very di^. 

4th „ — none tongh pitdi. 

I believe that thig is a rapid and eaay method for tha 

estimation of cuprous oxide in copper. 

Laboraloty. Middls Bank Copper Works, 
Janesiy 17, iUj. 



ON THE 

BEHAVIOUR OF MANGANESE PEROXIDE AND 

CHLORIDE OF LIME ON IGNITION WITH 
CHROMIUM OXIDE AND SODIUM CARBONATE 
IN THE ABSENCE OF AIR. 
Br A. WAONBIt. 

Since manganese peroxide loses bo much oxygen at a 
bright red heat that manj;:i;.u inanganic oxide remains, 
the value of commercial manj^anc-e must be determinable 
from the proportion of o\y<;rn lost. .\ direct rr.casure- 
mcnt of the volume of the oxvijcn would, however, be 
attended with considerable ditfic cities. On the other 
hand, its oxidising action upon an ii^'nited mixture of 
chromium oxide and sodium carbonate in the absence of 
air can be determined. I proceeded as follows :— In a 
combustion. tube, 25 cm. long and S to q cm. in width, 
were put some sodium hydro-carbonate, and then a very 
intimate mixture of a weighed quantity of pyrolusite 
(o'3 to o'5 grm.) in very fine powder with an excess of 
chromium oxide nnd sodium carbonate, and a final stratum 
of the two latter ingredients only. The tube thus chr»rged 
was conneded by means of a cork with a small glas-s tube, 
to which a;;ain a gas-delivery tube was adapted by means 
of a cioutchuuc tube and a screw-clip. The tube was then 
placed ;n the combustion furnace, and the above-mentioned 
gas-dehvcry tube w;th the clip open was made to dip into 
a little mercury, to exclude air. The (.odium hydrocar- 
bonate was fust gently heated so as to expel air from the 
apparatus ; then the mixture of chromic oxide and sodium 
carbonate at the front of the tube, arul llnally the Ftratom 
containing the weighed pyrolusite, was heated to redness. 
The full heat of the furnace was kept up for eip;ht to ten 
minutes until the escape of carbonic acid from the gas- 
tube cime to an end. The tube was then let coo!, the 
c.iouichouc pipe was closed by means of the screw clip to 
prevent the mercury from rising into the combustion-tube. 
The liodiuin chromate formed, which was obtained per- 
fectly free from sodium manganatc, was dissolved out frorn 

tbe inaoluble residue, and the chromic acid was deicT' 
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mineJ as c'tir; rnic Oxide by the igniiion of mercuroui 
chromatc, acconlirg to Rose's mi thod. The results ob- 
tained agreed fairly well w iih a determination of the same 
sample, according to the method of Kresenius and Will. 

Of course if the temperature of ignition is not raised 
high enough, the results fall too low. The pretence of 
low er oxidc:^ of naaDg«a«* OT Of €f|MiG nttttr bM Slso 
a disturbing tffcA. 

The author docs not draw any conclusion from his ex- 
periments with a single sample of chloride of lime.— 
EtUtdtrlft. Ammlyl. CkmU, 



BISMUTH OXIDE AS AN AGENT FOR 
OPBNINQ UP 8ILICATB8. 

Br WALTHBR HBUPBL. 

GAtTON BuNo has propoMd to open ap •ilicalM bjrfaiion 
villi lead oxide, decomposing iho nnauble compounds 
fcrawd with nitric acid, and after olMiialing the lead by 
aaum of •lUpbutetted hydrogen, proceeding with the 
anl^S in wt ordinary manner. This method offers 
great advantages, since melting lead oxide quickly decom- 
poses the most refrad^ory silicates, even if not in the finest 
■tats of mechanical division. In conjaniflion with my 
Mnhtaat, Dr. R. F. Kedl» I have made a nuntber of ex- 
periments with thitagmltUd have found it veiydifficult to 
prepare a chemically^pon had oxide. Tbo IM lead and 
the litharge of commerce we found always containing 
silica along with other impttfitiei. The preparation of 
cbemically-pore lead oxide from metallic lead by diiaolviaf 
h bl ailiie acid and igniting the nitrate thus fennad, in* 
Totrea great mechanical difficuhim, since the lead nitrate 
nelts before decomposing, and froths strongly, so that 
anall qnantlties only can he obtained in each operation. 
All fhaae difficutttea are overcome by eobetitutiog bismuth 
iMiid* for lead «aU^ aiaipir Igmog the dUieala in 
QMnion Willi DitmaiB auBBiuatei 

Thia eon»p«und is easily obtalaad la a atate of the 
tttmost chenical purity, and it haa the farthw advantage 
that it doea not aaelt at ita teapeiatnn of deaiaiposltioo. 
The OBcoiac apcaa heperfonaad la the anMUeat pbtiBWB 
crucibles. Bi flw IqrpoiMfle add liberated Anaia dowly 
away and daat aot canjr «ridi It any of tiM atAMance. 
The lemlting maltiadbtolved in hydmchlerie add, whilst 
to the lead praceea aitiie add ia required, wUd most be 
aileiwaida capdied. 

Repeated eapeiiauata have ehowa that it is advisable 
to work with a large excess of bismuth oxide, so as to 
have a very basic melt, which is easily decomposed by 
means of hydrochloric acid. The operation succeeds 
easily if i gnn. of a silicate is heated gently with lo grms. 
of bismuth suboitrate till red iumes no longer escape, and 
is finally kept in fusion for about ten minutes. The melt 
is |)oured as far as possible whilst still liquid into a 
platinum capsule fleating upon cold water, and the ma<s 
thne obtained and the crucible are treated with concen- 
trated hydrochloric acid. The solution thus obtained in 
evaporated to dryness for the elimination of silica ; the 
residue is taken up with hydrochloric acid ; the silica 
filtered ofT and waabed with water addalated with hydro- 
chloric acid. 

On diluting the filtraie wiili water the greater part of 
the bismuth is precipitated a<i oxychloride. It is filtered 
off, washed, and from this second filtrate the remaindrrof 
the bismuth is precipitated by means oi sulphuretted 
hydrogen. The further treatoeotef the filtrate M cflMkcd 
in the ordinary manner. 

In order to throw a light upon a possible error due to 
the volatilisation of the alkalies at the melting tempera- 
ture of bismuth oxide, a (c)»par was decomposed by thU 
method, and by the hydrofluoric pracesa. The results 
»— 
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W bismuth— 

Potassa 7'6o, 

Soda 4«7t, 

With hydrofluoric add— 

rM. 7*77 

Soda 4-70, 4-84 

The operation can be safely conducSed in a platinum 
crucible if care be taken that it is not m a reducing atmo- 
sphere. If reducing gases are present, metallic bismuth is 
formed, which destroys the crucible. Silicates which con- 
tain orc;anic matter must first be ignited with access of 
air. A numbr:r of meltings have been petfofnied ia the 
same crucible, which suffered no injury. 

As bismuth is a costly metal it is prudent to work up all 
the precipitates into subnitrale. This may be conveniently 
done by melting the residues and the filters alonf; with 
soda in a Hessian crucible, dissolved in nitric acid the 
metallic bismuth thus obtained and piacipitatlng tha 
solution with water as a basic nitntew 

Finally I must recommend that the decomposition of 
silicaUs should be effeaed under adnnght>hood, as the 
bismuth oxide volatilises di|^t^ at the melting-point, and 
the vapoura seem to be veiy tm»9Bom^—Z«tticM/t JUr 
Awmlj^t. Ckemt*. 



LONDON WATBR SUPPLY. 

RSPOKT OH THB CoyPOeiTtOM AND QUALITY OP DajLY 

SAMPLsa or THE WaTaa Sumixo to London, 
voK TSB Uoirra sasme Jamoarv -aiar, i8Sa. 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODLING. M.B., F.R.S.. F.R.C.P., 
Profciicrcf Cbcmiiiry *t the Univcttiiy of 0(Md| 

and C. MEYMOTT TIDY, M.B., F.C.S., 
PfsfcsSQr o( Cl^.tmi>try aod of Forensic Mcdicios st Uie LSBdoa 

tioipitil ; Mcdicil Officer of Health for Islioftoa. 

To tk* RlOHT HOMOUXABLE TUX PxESIDENT OF TU 

Local Oovbkhiibmt Boakd. 

Fsbnsfjr jlhtiSBs. 
Sia,— We aabnit hannridi Oa ttaalta of oar andyaei of 
the 175 samplee of water caUeAed Igrna dviiag the araath 
of January on the daya aod at the limee inmcatadtCteaa 
the mains of the eevca London watercompaBlattahiaK their 
supply from the Thamet and the Lea. 

Of these 175 eamplea, thraa oahr wen leconded aa 
" very slightly torhid/* The teoMAuiif tya aamplee wera 
brfghtf dear, aad dBdeaUy filtered. 

fa TaUa L we have ncorded dm aadyete in detail of 
aamplea, «aa tahen daily from Jaaiuuy and to Jannaiy 
3tBt iadadve. The purity of the water ia leiped of 
ofgaaic matter has been determined by the Oxygen and 
the Combnstion processes, and the results of our analyaee 
by these methods are stated in columns XIV. to XVIII. 

We have recorded in Table II. the tint of the sev«»ral 
samples of water as determined by the eakmr«Mtar 
described in a previous report. 

Of the 35 samples supplied bvthe New River Company, 
the whole were found to be well filtered, clear, and bright. 

Of the 25 samples from the mains of the East London 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 33 samples from the mains of the Chelsea Water 
Company, the whda wen foand to be well filtarad, dear* 

and bright. 

Of the 25 samples from the mains of the West Middlesex 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 2j samples from the mains of the Lambeth 
Water Company, one was recorded as " very slightly tur« 
bid," the remaining 24 being well filtered, dear, and 



Digitized by Gopgle 



62 



Celestial Chemistry fr<m the Time of Newton, 



j CMuncAt Ntwb 



Of tbe 35 (ampin from the maint of the Grand l«iie> 
tion Companyi the whole excepting one which WM **vefy 
•lightly tttrbid«" were ifbond to be well AlMnrf* tlear, 
and bright. 

Of the 25 tamplei from the mains ofthe Sontbwuk and 
VansbaU Company, the whole excepting one which 
was recorded as very slightly liubid/' were fonad to be 
wall filtered, dear, and bright. 

In Table HI, wa haiw lacoided iha ngrfea taqolrad to 
esidisa lha oriaBic natter, and the qaaotitiaa of free 
onffHi pccaoat io tba whala of Iha aaaiolaa coUafted. 

It b dbaamhla that ifa« mdaal laeMaae wUch began 
ta the noath of OAobcr, both ta the pcoportioD of atganic 
easboaaad Iha degree of hrown tint, reached itsmazunum 
io tha aaaath of DeoanAar, alaca whaa there has been a 
tatnn ia thaaa pariicBlan lowarda tha more usual con- 
dltion of lha water. 

Wa have the hoaoor to remain, Sir, 
Your obodieDt Servante, 

WiLUAM CaOOKBS, 

WiLLIAU OOLINO, 

C. MsvMOTT Tipy. 



weff^t, contoiee the cahalatioas ariaina liom these hot 



CBLB8TIAL CHBUISTRY FROM THB TIME 

OF NEWTON.* 

By T. STERRY HUNT, VLM., F.lt.8. 
<CoBclud«d fraa p. ji.) 

Iv now \vc look to the third book of the " I'rincipia, we 
shall find in iitoposition 41 the remarkable chemical argu- 
ment by wliith Newton was led to regard the interstcllary 
ether as affording " the material principle of life " and 
"the food of planets." Considering the exhalations from 
the tails of comets, he supposes that the vapours thus 
derived, being rarctied, dilated, and spread through the 
whole heavens, are by gravity brought within the atmo- 
spheres of the planets, where they serve for the support of 
vegetable life. Inasmuch, moreox-er, as all vegetation is 
supported by fluids, and subsequently by decay is, in part, 
changed into solids, by which the mass of the earth is 
augmented, he concludes that if these essential mattLTs 
were not supplied from some external source they must 
continually decrease, and at la»t fail. This vital and 
subtile part ot' oiiv atmosphere, so important, though small 
in amount, he then supposed might come from the tails of 
comets, t 

This appeared in the lirst edition of the '• Principia," in 
1687. It was not until later th.it the conccpiiun of i \ha- 
lations from other celestial bodies took sh.ipc in the mind 
of Newton, as \\c may learn from the " Optics." Thus, 
in the first edition of this work, in Quer)' 11, the sun and 
fixed stars are spoken of ,is; i^icat earths, intensely heated, 
and surrounded u ith dense atmospheres which, by their 

* Read beiore the Carr.brii^ge Philoiophical Socictjr, November 
s8. 18IS1, and rcprinltd from ita FrccttJings. 

_i "Vapor cnim in tpaliis il'.n liberrimit perpclllO nrtscit, Sc 
diUtatur. Qu&ralioae fit ul caada omnia ad cilrcmilatMi aupetionm 
latior ait quSro jnita capita comctaa. h* aulem rarefaSiooe vaporem 
pcrpeiuo dilataium difiundi tan<lem et ipargi par coelo* un:vci>o<>, 
oeindc paulntim in planctn per Rravinttm nu.im attrahi ct cum curum 
atmo»[ hitiii ittnteri, ritior.i cor.s<-rir.ir,c jm vidciur. Nam qucraad- 
modummatia ad conalitutioocm leirac hujua omniae requiruntur, 
Ume M cs ik pir caloiam Selia vaporei copioaS sails saditBiur, qui 
vsl in noon cmAI ^eJdant in pluviK, ct Ttrnm onncmadpro- 
creationcm veReiahilium itrigrnt ct r.utilant j vtl in frigiilia monlium 
vcriit:bui tr ndciiMSi (ut »liqji cum raiiunc philusupbanlar) dtcurrant 
in (ontci ct tiumioa: aic ad cunseivalionem roarium et humorura ia 
plUMtia r^uiri videiitur comctae. ex qiwrtm ahalMioBUMn «t 
vuoribui eondentatia, qtiicqtid liquorii per vrgvtalhMteiB stputrS' 
uAionem conaumilur et in Terram aridam convcrtitur, continuo 
Suppleri ct rcfi..i r miit. Nam vegctabilia omnia c« iiquoiibut omiuno 
crucuni, ill in m..(:nn c» parte in Tertam aridam j-ct puti i.'j^lii nem 
abcuni, ct .,n c» ImntiLLii putrcfadlis pcipttuo dccidil. Hinc 
niolea Ter;.\c .jiitJjt; iridus auKclur, tt liijuurea, nm aliunde aupmcn- 
Utm Mmticni, perpetuo decTcacrc dcbetenl, ac taDdcm deltMie. 
Porro ntplcor •piritum itkHB. fsi tlrU nostti pan mioima cat, ted 
snMilnsmse m oiiiiins, st ad cmai imiBisin vitsoi rcquirtiur, ct 
rBSSWi»w."-ir»iNSe," Pflaciyis,''lih. lU,pfop.sk 



bodies. To this Qaeiy is added, in 1706, the suggesi 
thatthawi^ghtofsacliaa atmosphere ** najr hinder the 
glube of tha ioa Item being d iiafa i itlia d aiccpt bv the 
emission of Ug|it f* whOa in the lacoad Bog^ editioa, 
in 1718, we find a farther addition, in th» «nma "and a 
veiy small quantity of vafoua and exhatatioM.** Asioii- 
lar change of view appean in the query nowaaabandaSt 
wlieraiB waseadof ** places [almosi] dsatitataof flUtttar," 
and also tiiat "tiie snn and planets gravitBte towards oaeh 
other without [dense] matter between." In these quota* 
tions the two words in brackets are wanting in the editioa 
of 1706, and first appear in that of 17 18: while the lan« 
guage which we have in a previous page quoted from this 
same Query is found in the edition of 1706. 

The Queries now nnmbered 17-24 appeared for tha first 
time in the edition of 1718, and herein we find, in 18, 
the ethereal medium spoken of as being " by its elastic 
force expanded through all the heavens." Of this medium, 
" which fills all space adequately," he asks, " may not its 
resistance be so small as to be inconsiderable," and 
scarcely to make any sensible alteration in the movements 
of the planets ?' This complex ether of the interstellary 
space was thus, in the opinion of Newton, made up in part 
of matter common toihe [ lanctaryand stclLir atir,oS]ihercS, 
the origin and importance of which is concisely slated 
in the paragraph w hich appears for the t'ust time in 1713, 
in the second edition of the " I'rincipia," in the third book, 
at the end of proposition 4a, here much augmented In 
this statement, which serves to supplement and complete 
that already made in 1687, proposition 41, we read that 
the vapours which arise alike from the sun, the fixed 
stars, and the tails of comets, may by gravity fill into the 
atmospheres of the planets, and there be condensed, and 
pass into the form of salts, sulphurs (). r., combustible 
matters), tinctures, clay, sand, coral and other terrestrial 
substances. f 

The conception of Newton, who — while rejecting alike 
the plenum of the Cartesians, with its vortices and an 
absolute vacuum — ima.;ined space to be filled with an ex- 
ceedingly atter-.uated ni.iltef, throu^'h which a t'lee tircu- 
lation ol gaseous substances might take place between 
distant wt)rlds, has fi/uml favour among modern thinkers, 
who seem to have been ignorant of his views. Sir William 
Grove, in 1S42, suggested that the medium of light and 
heat may be "a universally diffused matter; and subse- 
quently, in 1S43, in (lie chapter on Light in his " Essay on 
tnc Correlation of Physical Forces," concluded with 
regard to the atmospheres of the sun and the planets, 
that there is no reason " why these atmospheres should 
not be, with reference to each other, in a stale of 
equilibrium. Ether, which term we may apply to the 
highly attenuated matter existing in the interplanetary 
spaces, being an expansion of some or all of these atmo- 
spheres, or of the more volatile portions of them, would 
thus furnish matter for the transmission of the modes of 
motion which wo call light, heat, iic. ; and possibly 
minute portions of the atmospheres may, by gradual accre- 
tions and subtradlions, pass from planet to planet, forming 
a link of material communication between the distant 
monads of the universe. Subsequently, in his address as 
President of the British Association for the Advancement 
of .Science, in 1866, Oroveltether suggested that this dif- 
fused matter may become a source of solar best," inasmuch 
as the sun may condense gaseous matter as it travels in 
space, and so beat may be produced." 

Humboldt, also, in his " Cosmoai" considers the exist- 
ence of a resisting medium in ^paca, and says " of this 
impeding etheresi aadcesmical nutter,*' it najr be sappca e d 

• Ccmpaic thin with Prop, «., Cy-ik 111 of the " li " 

I " V.,porei aiitcni. qLi ex Sole <l •tcUia Alia e( caudi* cometarum 
oiiantur, incidctc potiunt per frmrilalMB ■MB in slsMMpbaerM 
planctaium. c, ibi cundcnitariei ceaverti ia aquam at ipirHos bamidoa 
et aubinde |>cr Icotcm caluiem in aales, et aulphura, et linADraa, ct 
limum, et lulem, et argillam, ct arcnani, ct lapido, ct corolla, et 
aubataaiiaa a iaa terrcairetpaulatim micrarc.~— Arvfra," I'mKipia," 
lib.llt,pn^ . 
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that it is in motion, that it gravitates, notwithstanding its 
great tenuity, that it is condensed in the vicinity otthe 
ereat mass of the sun, and that it may inchidc c\hnlation8 
from comets ; in which connedlion he quotes from the 
42nd proposi'.iun of the third book of the " Principia." 
He further speaks comprehensively of the "vaporous 
matter of tSie incommensurable regions of space, whether, 
scattered without definite limits, it exists as a cosmical 
ether, or is cur.dLnsed in nebulous masses and becomes 
comprised among the agglomerated bodies of the uni- 
verse.'* Humboldt al»o cites in this connexion a sug- 
gestion made by Arago in the " Annuaire du Bureau des 
Longitudes ' for 1842, as to the possibility of determining, 
by a comparison of its refraAive power with that of ten«»> 
trial gases, the density of " the estnmdy rare natter 
occupying the regions of space. "f 

In 1854 Sir William Thomson published his note " On 
the Pouible Density of the Luminiferous Ether," J wherein 
he remarks " that there must be a medium of material 
communication throughout space to the remoleit viiible 
bodpr is a fundamental conception of the nndnlatoiydlNiy 
of light. Whether or BO this medium is (as appean to ve 
moat pnbalile) •condauation of our own ataMMptare^ its 
cxiateace canoot be questioned." lie then attempts to 
fix an inferior limit to the density of the luminiferous 
nedium in interplanetary space by considering the mecba- 
Bical value of sunlight, as deduced from the value of solar 
xadJation and the mechanical equivalent of the thermal 
■ait. He concludes " that the luminiferous medinm is 
lOBonnously denser than the continuation d the terrestrial 
jMmosphere would be in interplanetary space if rarefied 
.according to Boyle'a law always, and u die earth were at 
iKst in a state ofconstaot temperature, with an atmosphere 
«f the adual density at its surface." Tiw earth itself in 
moving through space *' cannot^ displace leas than 350 
fiounds of matter.*' 

In 1870 W. Mattien WtlEamB pobHshed bia very inge- 
Bioas work cntitied " The Ftel of the Sna,» bt wbich» 
■ppaiently trithoot aiqr koowMge of what had baaa 
wnttrn before with ttfjuA to an faAentellanr medioai, he 
. attempts to find tbmia the soarce of awar heat— the 
*' aolaij fad " of Mewtoa. To quote his own language— 
** Tlw gaseoofl cceaa m which we are immersed is but a 
pardon of the infinite atmosphere that fills the whole 
■olidity of space, that links together all the elemenU of the 
Wdverse, and diffuses amons them light and heat, and all 
flit Otherphysical and vital forces which heat and light 
are capable of generating " {loe. eit^ p. 5). 

Bince the days of Newton, howefer,no one had hitherto 
COarideradthe interstellary matter from a chemical point 
of view. In 1874, as already shown, the writer had, in 
extension of the conception of Humboldt that iis conden- 
sation gives rise to ncbulx, ventured the suggestion that 
from an ethereal medium having the same composition as 
our own atmosphere, the chemical elements of the sun and 
the planets have been evolved, in .vccur Jai.te w th il;f ' 
views of Brodie, Clarke, and Lockycr, by a stoichiogenic 
proce<is : so that in the language of Newton's HjrpOtlMSis, 
"all things maybe originated from ether." 

It was not, however, until iJSyS th.it, from a considera- 
tion of the chemical processes which h.'i\ e K'jnc on at the 
earth's surface within recorded geological tirt;e, I was led 
to another step in this enquiry. That all the de-o-xidised 
carbon found in the earth's crust in the forms of coal and 

frapbitc, as well as that existing in a dilTuscd state, as 
iluminous or carbonaceous matter, has come, through 
vegetation, from atmospheric carbonic acid, appears cer- 
tain. To the same Fourcc we mcst ascribe the carbonic 
acid of all the limestones which, since the dawn of life on 
our c.ir;h, have been deposited from its waters. It is 
through the sub-aerial decay of crystalline silicated rocks, 
.and the diredl formation of c.irbcnate of hmu, or of car- 

• - Cc4no«," Otifs traaslatkm, Harptr^ td., vol, i., pp. 8«, St. 

\ ibti^voX. iii., p. 49. 

t TnMs. Ai]r.JW.£4NM«itik, «ei.ad.,ps(t Liaai J>* Jfag., 
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bonate of magnesia and alkalies which have rcafted on the 
calcium salts of the primicval ocean, that all limestones 
and dolomites have been generated. These, apart from 
the coaly matter, hold, locked up and withdrawn from the 
aerial circulation, an amount of carbonic acid which may 
be probably estimated at not less than 200 atmospheres 
equal in weight to our own. That this amount, or even a 
thousandth part of it, could have existed at any one time 
in our terrestrial atmosphere since the beginning of life on 
our planet is iacoocehrable, and that it could be anpplied 
from the oarth'a hiterior ia an hypothesis eqoaliy 
untenable. 

I was therefore led to admit for it an extra-terrestrial 
aoDfce, and to maintain that the carbonic acid has thence 
gndwulycome into our atmosphere to sapplythe defi* 
ciences created by chemical processes at the earth's sur* 
face. Since similar processes are even now removing from 
our atmosphere this indispensable element, and fixing it 
in solid forms, it ft>Uows that except volcanic a^wnr, 
which can only restore a portion of what was prioiarily 
derived irom the atmosphere, there are OB eaftil, bcaidca 
organic decay, only the artificial procesata Of Inana ia* 
dustry which can furnish carbonic acid ; aotiiat bat for a 
supply of this gas from the interstellary spaces now, as in 
the past, vegetation, and conaequently aninai life itself, 
wonld fail and perish from the eaith forwaat of thia 
" flood of pUnets.^' 

Such were the condosions, based on an indnOion fhnu 
the fiiAs of nodera chemistry and geology, which I caan* 
ciated in my papeis in liffi and 1880, aWea^T qpotod ie 
the first part of this eswy. I waa at that aaw oa- 
acquainted with the Hypothec of Newton, and with bto 
remarlcablenasoningcontaiaed in the 41st propodtioa id 
the third hook of the " Priadpia,** to whieb he, a» for aa 
w as poieible irilli the dtemicai kaowle^ of bti time, 
anticipat e d my owa aignaeat, and showed how and ia 
what meaner tlM interstellaiy ether may really afford the 
'* fbod of pbmets," and, ia a sense, " theraatenal vriadple 
oflife." 

I have thus endeavoured to bring before the Philosophi* 
cal Society of Cambridge a brief history of the develop* 
ment of this conception of aa interstellary medium, and 
to show that the thought of two centuries has done little 
more than confirm the almost forgotten views of Newton. 
It is with feelings of peculiar gratification that I have been 
able to indite these pages within the very walls of the 
college in which our great philosopher lived and laboured, 
and where, combining all the science of his time with a 
foresight which seems well-nigh divine, be was enabled, in 
the words of the poet, '*to think agaia the great thon|^t 
of the creation." 



Alkali, &c , Works Regulation Atft, 1881.— The fol. 

lowinj; circular has bien sent by the Secretary of the 
I.nc.il Government Bonrd to the owner, I'.-ssrr, occupier, 
or oti'.er person cri:ryin^' on any work to which the Alkali, 
&c.. Works Reguhnlnn ibSi, applies: Sir. — I am 

directed by the Local Government Board to refer to their 
Circular of the 31st of December last, in which they drew 
your attention to the requirements of the Alkali, &c.. 
Works Regulation Afk, 1S81, with rcspcd to the registra- 
tion of the several kinds of Works to which the Aft applies. 
I am direded to remind you that, under Subsection (3) of 
Section II of the Aifl, application for Certificates of Kegis- 
tration is required to be made in the month of J.anuary or 
February in ever)' year; and that, under Subbeiflion (6), 
the owner of any work which is carried on after the ist 
day of April, 1882, without hcinj; registered, exposes him- 
self to a penalty not cxccedinjj Five Pounds for every day 
during wh'ch it is so carried on. If, therefore, your 
Works come within the :l is necessary that an appli- 
cation for a Certificate of Rcf;iRtration in rc8pe(!\ of them 
should be maJe to the Board in the prescribed form, of 
which a copy is enclosed, without any further delay. — I am. 
Bir« your ebetieat aamat, Jomr LanaaT, Secietary. 
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PROCEEDINGS OF SOCIETIES. 

CH£MICAL SOCIETY. 
tkundaft Fthnury ifi^ xMs. 

Piof. H. E. KowoB, Pieridnt, to the Ckair. 

DUKINO tbc Mtaii^ a biUot «a$ hdd* Dr. II«dgkin«on 
' Mr. Kincwtk bcjng »Mbited tcfattaMi*. Th* 
twiDcnwerB decuicd 



following geatwiDcii wers decuicd duly defied i*— H. J 
Alfeid, H. L. Buckeridce, A. Blu'kie, J. J. Beringer, 
W. B. Boeh, G. W. Deviet, J. F. Heyes. W. Hamilton, T. 
Iilwnveod, H. H. Philippt,T. Pitt, H.Porter, U. McRobert, 
C. H. Rididale, V. O. Sella, L. T. Tborne. S. Young. 
The foUowiiig certificate* were read for the first time : — 
J. Browo, H. H. Crawley, U. K. Du(t, T. Donnelly, R. 
Mar, J. T. Snitb. 

DariBK tb« cveniog the Chairman mentioned that the 
Council nad propoacd the following changes in the Officers 
of the Society for the ensuing year: — Dr. Gilbert, Presi- 
dent ; Dr. Schunck and Mr. P. Grieis as Vice-Presidents ; 
Dn. Atkinson and Japp, Capt. Abney, and Mr. O'Sullivan 
aa Ordinary Members of the Council in&icad of Dr. Tidy 
and Messrs. Carteigbe, Roberts, and Warington. 
The following papers were read :~ 
*'0« DtnzYl Phenol and its Dirr.atini {Part fLj, ' by 
E. H. Renme. In a previous paper the author su-:t.;csu J 
that from the great resemblance between the rcacuut.b ex- 
hibited by p^ra-crtfol .-nd bcnzj l-phcnol, the latter 
belongs to the r^fa scries of compounds. The present 
investigai 11 II Ii.iu fully contirmcd thii view. The author 
has prepiirtJ and studied the foll^winj; derivatives : — 
llrnz) 1-f lu nul-!-'..!] ; r nic .\cii!— (Jn account of ihc iinMablc 
nature .ir.d |;:c.it siaubiliiy of this subntance it was found 
impo'Hible to obt.Tin it j ure. Mono nitro-benzyl-phenol 
was cbtainid in poltitii ycilow f iisnis melting at 74 to 75°. 
lis pc tnssiiim salt is deep red when dried at 100 . Amido- 
ben/) l-j htro! ; Dinitro btn^yi-plxncil, melting at 87" to 
88'. its potassium s^ak is orange. By the action of con- 
centrated nitric acid on this substance, trinitro benzyl- 
phenol is obtained. The author then studied the CNida- 
lion cf triritio bcn/yl-phenol with chromic liquor, &c. 
By the action of nitric acid on niiro-bromo bcn/yl-phenol, 
orlho-brcm dinitro-pbcnol was obtained, instead of tri- 
niirob cnzyl-phenol. When nitric .^cul action potassium 
bronio sulphonate, the same nitro-bromo-dcrivative is ob- 
tained .Ts \vhcn bromine ads cn the potassmn) r,itro- 
sulphonate. The formulx of the bromo-sulphonate and 
of the nitro sulphonate must therei'ore be symmetrical. 
This tan only be the case if ben^yl-pl.tr.o! is a para deri- 
vative. Other co^t^i(jcrr^lions point tu the tanic: result, 
and, in addition, the author h.i? been .ibic to furnish a 
dired proof that beii/ yl j liLtn 1 j - a p.-jra derivative. Uy 
the oxidation of ten/) l-i'iitnyl-ir.tll-.yl-tthcr with alkal.ne 
permarpanate a neutral tubhtancc in obtained, nicUinp at 
61' to 6.1 . This tcidy has the composition of methoxy- 
bcnio-phcnon. Now Cirucarcvic, and Merz and Doebner 
have shown that by treating phenol with t\\o molecules of 
ben,;oyl chloride and fome iinc chloride a benzoj l-pben> I- 
bciucatc was obtained, w hich, on s.if onification, yielded 
poliKsic l'in/<i..tc ,ir.d prjr.i 1 xy bcn^o-phenon. Xow if 
benz} l-phcr.ol be a para derivative, the methyl-cthcr o{ 
para-oxy-beni^o phcnon must be identical w ith the body 
produced by tlie oxidation of benzyl-phcnly-nieth) l ethcr. 
I'he auihcr therefore prepared some para rxy-bcnzo- 
phenon, melting at 134', and converted it into the melh.yl- 
ethyl by KHO and McI, I'cc., and found thi» methyl-ether 
to be identical with the substance rr.cntioned above in 
every resped, melting at Oi to (ji , &c. The two sub- 
Stances bcin^ identical, benzyl-phenol nuiht he a para- 
derivative . 

"On the Chemiial E xamination of the Buxton Thermal 
Water," by J, C. Tin-Lbii. In a pre\;out. p.ipcr the author 
onmuoicated the rcauha of an cxaniioaiion of the aintcr 



deposited hy the above water, and in tlw , 
completet tm osaimnailon of the •pring'by • noitdalibnM 
analysis of the aallao coastitneats of the water. The flow 
per minnte is net teas than loi gallons. The density of 
the water is o 99901. Fall detaila ace cim aa to the 
■leibads eonployed in the aaalyaii. The final iwalt niagr 
be tabulated aafontMrt:— _ 

Pailsia MHeoe WaMf. 

Calehiin bicarbonate.. .. .. 2-0014 

Magnesium cafboaaM .. .. 0-8587 

Ferioui carbonate o'ooff 

Manganout eaibooaia .. *• o'ooio 

Bariooi sulnbate 0-0069 

CakittB) salpbate •• 0-0373 

Poussiun sulfhatB .« *. iro888 

Sodium sniphate O'laof 

Leadsnlphale * eroooo 

Sodtam nitrate .. .. 1. 0^1037 

Calcium fluoride 0*0028 

Sodium chloride 0*4412 

Ammonium chloride 0-0003 

Magnesium chloride 0*1361 

bilicic acid 0*1356 

Lithium trace 

Strontium trace 

Phosphoi ic acid trace 

Organic matter 0*0033 

FreeCOa 0*0087 

Ficeaiuegea .. .. .. .. 



Total . . . . 3*9015 

The author also quotes the analyses of previous 

On Retrograde Phosphates," by F. J. LloVD. It baa 
long been Itaown that m some superphosphates the per- 
centage of salable phosphate originally present gradually 
decreases. Tbe |dM)^ate which has thus beeone ia- 
tolnble in water it leimed retrograde phosphate. Two 
questions are conncAed with this change— Wbal ia the 
exaA coropotiiion of these retrograde phosphaleaf and 
can rctfocnde phosphates be estimated ? The author has 
direAed bis attention almost entirely to answering the 
second question. He gives a resumi of the subJeA up to 
the present time. The author first investigates the solvent 
ad^tion of an alkaline, a neutral, and an acid solution of 
ammonium citrate on giound coprolites, bone-ash, and 
precipitated pbosphates. He finds that while coprolites, 
bone-ash, and bone-meal are less soluble in an ammonia- 
cal solution than in a neutral solution, precipitated phos* 
phates are more soluble in the alkaline solution. The 
author next diredcd his attention to the efTedti produced 
by the quantity of citric acid and by the quantity of 
ammonia present on the Folubility of the above sub. 
»tan:c5. 10, 30, and 40 per cent solutions of citric acid 
were used, and the quantity of ammonia present was 
varied, so that in one ca$c an excess of ammonia was pre- 
(.cnt sufikient to neutralise one-fourth of the citric acid, 
anrl in the other an excess equal to one-half the citric 
acui. The author concludes that an ammoniacal solution 
of ammonium citiate, whatever its strength, dors not aA 
upon mineral phosphates or bone-ash, but is capable of 
di^sulvjng precipitated cak;utn phosphate. The next 
question was to decide whcih.cr these ammoniacal solu- 
tums aiit upon the retrograde pho'iphate!'. After many 
experiments with the methods of l-'rcsenius, Petermaon, 
Joulie, A.C., the auihor found that the most accurate 
results were obtained by extra^ling i grm. oflhe phosphate 
with 50 c.c. of a cold ammoniacal solution of ammonium 
citrate containing 30 or 40 per cent of cittic ac i i, and that 
the error, whatever it may be, consists, nut in finding 
more ietro;;rade phoi^phate tbuQ afiually exiats,bat in not 

finding all that i» present. 

" Contributions to our Knowledgt of the Composition of 
I Alloys and Metal Work, /or the most part Ancient" by 
I W. Flight. This paper consists of a scries of analyses 
I of various aadent cotDS« Ac. (1) FaAs vdatiag to tba 
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History of Copper-nickel Coinage. The author has ana- 
lysed some old BaArian coins, about 230 B.C. They con- 
tain about 77 per cent of copper, 20 per ecnt nickel, with 
cobalt and iron in smaller quantities. (.'J Some curious 
Square Coins of Ancient India 500 B.C. were examined. 
TbCBC contained S9 per cent silver, 4 yer cent copper, 
4 per cent K-ad, wiih silver chlorule. i;ol(J, ;inJ grapliitf . 

(3) A Figure of Huddha contained 57 per cent Ag, 4 per 
cent AgCl, 37 per cent Cu, with gold and graphite. 

(4) Bidrai VV.ire, India, from Sccunderabad. This con- 
sists of boxes, or bottles, or bowls of an alloy containing 
94 per cent Zn, 4 per cent C u, 15 per cent Pb, into the 
surface of wIulIi tliin sheet-silver is inlaid. (5; Koft Gari 
Work from the I'unj.'ib, near Cashmere. The ^;round\vor'rv 
consists of iron blued by heat, and with .1 dcsij;n of gol,! 
and silver. (6) A Sickle found at the foot of a Sphinx at 
Karnak. It« composition was — SiO^, ii'g per cent; 
Fet04, 5"i ; CaCOj, 01; FejOj, 64 6; water, iS j ; 
nickd, trace. This was supposed to be one of the oldest 
pieces of iron in existence. (7) Piece of Iron found in 
the Air Passages of the Great Pyramid. The interest of 
tbne two specimens of old iron is that from their analyses 
they api>ear not to be of iijcieu.'i; origin, but to have been 
naaafa^ured. (S) Double Hook of Bronze found in an 
Air PaSMge of the Great Pyramid. It Lur.t..ined 99 5 per 
cent Cu. (9) Bronze Figures brought from Hgypt by Mr. 
John Dixon, supposed to be of Ptolemaic origin. A figure 
of I its contaiaed 68-4 per cent Cu, 4*7 per cent Fe, 22*7 
per cent Pb, 1*5 As, traces Ni and Sb, and 0*9 per cent 80. 
Another brenxe contained Sit per cent Cm, 15*8 per cent 
Pb, a-o per cent Sn. (10) Copfv fltoear-neids from 
Cypnu contained Cu 97 t9 90 w ctnt, re V4 to f 3 per 
ceat, Aetrace to 1-3 per cent.«c. (it) Copper Axe-heada 
lifm near Bethlehem contained 99-5 per cent Cu. 
(n) Hebrew Shekel, weighed 14-37 grmi., contained 
97-6 per cent Ag, 06 per cent An, 06 per cent Ca. 
(i^) Various CypHolo, Roman, and Greek Broniea eoa- 
tuncd 78 to 87 per cent Co, 8-5 to 10*9 per cent Sn, i«5 lo 

tpcr ceat Pb. (14) lacn'a Pin froni a Mummy at Ariea, 
I per CMC Agi I '4 per ceat AgCl, iC-i Cu. (15) Bronte 
Bar fiaai Tampla fa BoUvia, Ca K*a per ceat, 8n 6*s per 
cent. 

Oh tht Dittoaatiom o/ChhriMt," bv A. P. SniTH and 
W* B. Lowe. Ib 1879 Meyer showed that tke vapour* 
deaaity of chlmtee at laoo* to 1500* wai t«o<thirda of its 
vapenr-deosity at 6oc^. It occnrred to one of the aalhora 
iMt if sblorine waa paaaed through a tube iaia potaaainm 
iodide leaa iodine might be liberated wbca the tnbe waa 
healed thaa whea cold. The anthon have teeted thia 
point, aad csaclode that leae iodine it liberated by ehlo- 
riac after heating lo 1030^ than by cbioiiae iriiich haa aot 
been so heated ; or, to aie their owa phraseology, i gnn. of 
cidoriae at 0* hecomea 0-744 grsa. CI at 1030*. What 

Ktaled, 



kof tbaieatia 
The Society thea adjoaned to Match a, whea the fbl 
lowiag papeta will be nad :— " On the Lnaiiaena Incom 
pleia Coawaatton of Ether aad other bodiea at Tempera 



p,'*Ihp W, H. PeiUni *« Oa the AAtoo 
of AidAyd oa FlwaaattnmelaaA la Presence of Anno- 
ala,"bj F. R. Japp aad P. W. Stceatfidd; •*0a the 
AppliCMioa of uw Aldehyd aad Amaumla ReaAioo in 
DetcrmfaiiBg the Coastitntiea of Qniaoa," by F. R. Japp 
•adP. W.SlreBtfieM. 



THE METEOROLOGICAL SOCIETY. 
UoHtUf Mutimgt WtdntUt^tFthruitry 15, 1882. 

Ilr. J. K. Laugutom, MUk., F.It.A.8., Pieiideat, la the 

Chair. 

Tmb following gentlemen were balloted lor and duly 
flefled Fellows of the Society; — W. Avon»bcr^', J.P. ; 
W. G. Birchby ; J. Rand Capion, F.R.A.S.; P. Crowley, 
P4IAt W.W.Ca]chclh|M.lMt.C.B.s D." 



M. Inst. C.E., F.S.S. ; S. Cashing; \V. N. Greenwood 
E. Kitio; J. Manscrgh, M. Insi. C.E.; G. Oliver, M.D.; 
II. S. H. Shaw, A»soc. M. liut. C E. ; G. W. Sleveaaani 

M. Inst. C.E., F.G S. ; and W. H. Tyndall. 
The Papers read were : — 

" Sutet vf Erpi-rivunls on Ihc Di .Iriliulion of l'r(»i\ire 
upon Fin'. Sririiitft PcrpenduuLnU Erpoi.'il !o the U'i)ii/," 
by C. Bl rton, B.A., 1" .R.A.S.. and K. H. CuKiis, F.M.S. 
In the present state of ai ro-djnamics it seems to bo im- 
possible to make an d priori investigation of the distribution 
of pressure on a surface exposed to the impaA of the fluid 
in motion without introducing such limitations as render 
the solutions .irr;ved at widely divergent from the results 
obt.iined by the eMpenrnents hitherto made. The authors 
therefore pri>po5.ed to themselves to attack the problem 
from the experimental sidi only by a method which, as 
far as they know, has not been r.pplicd in the case of air, 
viz., the application of Pitot's tube, suitably modified in 
form, to the simultaneous measurement of the pressures 
at the centre and at any excentrically situated point of a 
pressure plate of known dimensions. The results of the 
preliminary experiments are given in the premnt paper. 

"The Priiuif'te of Xae Ztaland Wtathtr Fcm«lt$,'" 
byCommander K. .\. Edwin, K.N., F..M.S. 

'*Th4 High Atmospheric I'rtisure (,f the MiddU 9f 
jfanuary, 1S82," by H. Sowerbv Wallis, F.M.S. 

The Eleclrical Thermometer lent bv Messrs. Siemena 
Broe. for observing the temperatnre of the air at Um aummU 
of Boitoa Church tower waa alee eihibited. 



CORR£SPOriD£I^C£. 



RBTltOaRADB PHOSPHATES. 

To tht Editor of tht Chimital Ntvt. 
Sir,— With respedto Mr. Lloyd's paper on " Retrograde 
Phosphates." read last evening before the Chemical Sectety, 
I would draw attention to the unfairness of the meaner m 
which the ammonium citrate is now generally employed on 
the CoQtiaent. The habit now usually — or, to any the 
least veiy fieqneatly— is to apecify a superphosphate aa 
coQtaiaiag so much solaUe,*' SO muai " aaetmilalile," 
and ao nneh " inaoluble." Now that porHoa charafter* 
lied by the aecond of these ttma, "aidmilable," ia eati- 
amted by meaaa of a totation of ammoninm citrate (aay 
Joulie'aK mi ia that poitioo of the phoephaie whwa, 
though iBMlable In wanr, la taken up by the ammeaium 
citrate. MaayCoatineatal, and mote particularly French, 
agncultoial chemiate aaaert thia portioa of the phosphate 
to be " assimilable," and state it as such in their analyaas. 
Sncb may be the eaae, and it ia even, I may say, probaUa 
that if the choice ia to lie between two poitiona of tri- 
caicic phosphate,— one of them aoluble In aantral aauao* 
aium cittate, the other ioioleble-^ faiaier weald ba 
CiMod Biote easily aieimilaUe thaa the titter t but the nee 
of the word *'aniaiilable**aa applied to auch aolnUe 
phosphate aaramea tUe naCaitly, aad the expresaioa has 
a pcrnidoaa taadeaqr to arialead the pobUc. Not only 
this, however. The emmoainm citrate solution is even a 
better solvent Cor both aluminium and fisrric phosphates 
than it ia for otlcic phosphate, and these which are. we 
may say, constantly present in large proportion in retro, 
grade phosphates are taken into solution by the citrate 
even more readily than the calcic phosphate is ; so that 
these phosphates— whose utility from an agricultural point 
of view has been contested by many, or denied entirely hy 
tome~are by this mode of treatment classed as "assimf* 
lable." If the general use of the ammonium citrate is to 
be accepted in this country, aad 1 see no reason why it 
bhould not, affording as it does iOMU distimflion as to the 
solubility .and posiiluy the more ready aasimtlabili ty,of those 
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lions of phosphate estimated by it be charaderised simply 
as " soluble in ammonium citrate," and in no other manner, 
and let tlie misleading expression " assimilable" be once for 
all discarded. The faimer will loon learn by pradical 
experience what i-; the agricultural value of the anin-.oim;r.i 
citrate test, and doubtless that part of a manure estimated 
by it will not fail to tind its proper value in the market ; 
but at 'east he will not have been vidiimised by a delusive 
miEnomcr. I believe I am right in stating that this am- 
monium citrate test is the invention of a large French 
manure manufadurcr, and one can well understand this to 
be the case, seeiog how favourable iu iodications are to 
the manufaAurers* iatcfctta talfacr fhan to thOM of the 
farmer.— I am, ttc., 

F. M Mwnx Lttb. 

8cicac« Clab, 4, Savile Sow, 



SACCHARIMBTRY. 

r« Ikt KUhr <i tkt Chmtad Stmu 
SiV-Tfecie Mem to ne to wdat a widaificid nlMippre- 
hauioB KfHiiag the limita f>r ibe miooil aie of Clernt'a 
actbiod Ibr comektog tbe rtadinga of lb* optical MecSaii- 
■wteTi and an expratitoa of dituat £mn my viam on tbe 
taijcft, ia yoor leoeat rtviaw of a bookoa mgar aaalyaia, 
of wbhih I am aulbor, ia tfaa occarioa of tbia oemn««ka» 
tka, ia wbieh, witb all defaicBCo to the reviewer, 1 doiba 



la amplify tbe matter aomewbat. Tbe passage feiitnad 
to in the above work, in meotioBiag Clerget'a oMtbodt ia 
aa foUows :— " It must be remembeied diat the procesa in 

entirely inapplicable when any optically-aAive body is 
present besides cane or invert sugar, aod also if tbe invert 
sugar itself eaiata ia aa iaaOiva ooaditioa as regards 
polarised light." 

Tbe process baa beea recommended direAIy or implicitly 
ia many of tbe books and journals for tbe correAion of the 
error caused by optically-aAive impurities in general, and 
one author has even employed it for sugars containing 
large proportions of commercial grape sugars, notwith- 
standing that this substance is dextrogyrate at all tem- 
peratures, and generally contains much dextrin and 
soluble starch with a dextro rotation of about three times 
that of dextrose. 

It appears to me that it is only necessary to refer to the 
experimental basis of the method to make perfectly clear 
the fadl that the formula derived therefrom , and from which 
the table is calculated, admits and takes itito ^.ccuunt only 
the disturbing af^ion of invert *u;;ar u: ilie var.cty pro- 
duced by .icicis 0:1 cnne su^.u 'jf /.iiywii lu'.jltiry pciv.cr at 
given temperiturts ; con^tijutr.lly any other hody present, 
either before or after invcrsiur., ui a cii'lertnt optical power 
from the cane or invert Hupars, or which acquires such 
property through inversion, will alter the legitimate con- 
clusion which the method is adapted to give. Clerget 
(Ann. Pkys. CArm. [3J, xxvi., 175; Ann. Chtm. Pharm., 
ixxii., 145) found that cane suyar reading -f loo'on the 
sacchatinicter if submitted to cuni]ilete inversion by acids, 
showed -44~. making a difference of 144". He also found 
that the rotation of the inverted sugar, unlike that of cane 
sugar, varied with the temperature, and to such an extent 
that, very approximately, for every degree Centigrade the 
temperature was raised, the rotation sank o'y, to that at 
o C. the adion is expressed by T'^ J If ^5 re- 

presents the sum or difference of the readings before and 
after invtrsion, t the temperature of the inverted solution 
when tested, and R the corrected percentage of cane sugar, 

J44-^( : xoo : : S : R, 



300S 



288 -t 

from which formula tbe tabic was calculated. 
The whole process thus stands stn^y upon Clcrget's 
la whicb anlj two totatoiy bodfaa luna any 



part, and the readings must be the resultant of tbe ipecifie 
totatoiy powers of these sugars and nothing else. The 
following is a list of tome of the substances tliat may 
exist in a saccharine material to be tested, with the 
approximate spc^itic rcit.itory yowcrs ; there are many 
more known to be optically active, hut which have been 
little studied in this respe^. If it is allowed that the 
above formula is based only on the optical properties of 
cane and invert sugar, it is hard to see how a mixture 
containing in addition one or all of the succeeding bodies, 
with rotative powers, not only varying largely, but also 
different in acid, neutral or alkaline solution, could give 
results at all agreeing with what tbovld be CSpoAed fiom 
cane and invert sugar alone • 

Caaoingar [ol; 73*8 

Dastraae 5**5 

Invert eugar (gen. formula) . . [ajo f « (S7*9 -0'3S t 

T ' 

Tuebschmid. 

Maltose .. •• [a]v ~ 1393 

Dextrin .. »• *, [a]j = -:[.;toi39 

Beet gum , ..' Strongly to the left 

Soluble starch „ „ 

Glntaminic acid [a]o " 34 7 

Albumen , =-35'3 

Aaparigiaic add >. .> Moacid 35-16 

alkaliaeNaOH -3 2a 
„ NH4O-1167 
[a]/ acid 3 5 -eg 



aewtral 



-7-50 
— 6-S3 



A lad shewing the unreliability of the process in many 
cases, and deduced from my own eiperier;ce and the 
published rcsultsof others, is that the corrected percentage 
of cane sugar is often lower than the fir<.t reading, while 
theoretically the reverse should be the case, as invert 
sugar at all ordinary temperatures possesses a laivo-rota- 
tion, making the first reading toj low. 

Landolt,* a high authority on such subjects, states 
distinctly that the results given by Clcrget's method are 
unreliable when optically-aAive bodies other than invert 
sugar are present, and that in beei sugar syrups orc;.(nic 
acids are set free on inversion, which turn the polai.seJ 
ray partly to the right and partly to the left. 

The inapplicability of the method when only inadlive 
invert sngar exists in tha aoAatioa CSMiats ia ita beiog 
ucnecessary.— I am, Ac,, 

J. H. Tocna. 

Philadelphia. 
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Com fits Rendnt Hehiomadttires det Siatues, de VAcadim it 
dts Sciences. No. 4, January 23, 18B2. 

Explosive Wave. — M. Bcrthelot. — The author holds 
that his recent experiments on the propagation of explo- 
sive phenomena in gases reveal the existence'of a new 
kind of undulatory movements of a mixed order, produced 
by a certain concordance of physical and of chemical im- 
pulses within matter which is undergoing transformation. 
The speed of the explosive wave is totally different from 
that of sound-wavea propagated in the same medium. 

SpetnroBCOpie Obaaivatiooa by Mono-cbramatic 
Light.— C. V. Zeager.— Tbe autlwr has ibowa tbe pow«r 
of dispersion presaated hyeombiniog in a parallelepipedoa 
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ptitmt having very different indices Tor red and violet 
light, and equal indices for light of mean refrangibility. 
He finda that among the liquids which furnish at once 
a sofficiently pow<rful dispersion, a perfect transparency, 
And the total refledion oT the red and the violet part, 
benzol and bensylene, combined with quar«, eliminate 
the extreme re4t wbUlt PW* MWthol tUniattttt th* ex- 
treme violet. 

Remarks on the Note of MM. Mignon and Rouart 
on Processes of Coppering. — 1-. Weil — The author 
endeavours to s-liow O.ia his hvstcni difiers less from ih.it 
of MM. Mignon and Rouart than their letter of Jan. gih 
woold Mem to imply. 

Determination of the Nodes in ColamnsofVibratiDg 
Air by means of the Microphone.— J. Sma-Cupi.— 
Not loisabl* for ■hiinfikM. 

No. 5, January 30, 1882. 

Combination of Carbonic Acid with Water.— S. 

Wroblcwski.— Whilst examining the lolubility of car- 
bonic acid in v^ater under hi|L;h pressureo, the author has 
found tvider.ce of the existence of a li>drate of carbonic 
acid, eabily dissociable and capable of being formed by 
pressure, liKe O^ici'a hydrothloralc of hydrogen phos- 
phide. This hydrate probably contains equal volumes of 
c.irbonic cas and of wattfJP Wpour, taut lut pdot il not 
yet directly established. 

Silico-molybdic Acid. — K. Parmentier. — The author 
has isulated silico-molybdic acid, perfedly crystallised, in 
the shape of yellow cubo-oAahedra, without adion upon 
polariaeid light. Tbqr melt about 43* in their water of 
oyatalliMtion, and ai* dtcomposed below 100'. The acid 
la very solable in water and in dilute acida, and forms 
etyaulliite salts with baaet. Alkaliaa carbooates and 
ammonia in excess daconpoaa it with a precipitation of 
ailica. Silico^nwlybdie acid reaanUaa phospho>molybdic 
add in colour and ciyatallia* Ami. 8at It la Icaa ilaUe. 
AauDoeinn pbotpho^dyhdata la ioiolaUe* nMM riltoo- 
■M^yMie add ftvaa no piwlpitata tdib amawlacal salts, 
aava ta vaqr caacaaif aiad •oltiiioaa. Pho^lMMnolybdic 
add gitaa aa laaolabia compound with pnfaiaai whilst 
Bllieo4M^bdie add gltes no precipiute, evaa to tba most 
at poiaaaiaa aahi. Salts ol 



in Biaacat in small quan- 
tily doni villi olber dhallaa salts, say ba daudad by 
aMaas ef.sttieaiaalybdle add. 11w niWdhim aflico- 
BMibMaia la sllilMly sdable. whilst the ootfaspoadiDg 
csMinm salt ia totally insoluble, by wbkh means the two 
may be separated. 

New Combinations of Aldehyds with PhoBphonium 
Iodide. — J. dc (iir.ird. — Uy the action of propylic acetal 
upon phni'phonium iodide the author obtains a compound, 
lCjH,oO)4PH4l. He has ascertained that the propionic, 
salicylic, i.nd benzoic aldehyds yield, on contait with 
phospbonium iodide, compounds ol the same order. 

Vapoar- Density of Sulphuryl Percbloride. — J. 
Ogicr.— The author concludes from his results that the 
true gaseous density of pyro sulphuryl chlofide, not disso- 
ciated, below 200", is equal to 372. The wdght of a 
litre is therefore 4'8og grmr.,or for 22'33 litres 107*5 grmt. 
The doable formula, SaOsCl2 = 2i5 grms., to which the 
atomic weight o=< 16 leads, cannot be adinitls»l|S«eept we 
asaume at the same tima that the gaaaoaa auuaaala may 
oaeapy 8 votonaea of vapoar. 

Fwmatioii of aa AM^jrd'Aeetoa and of a Glycol 
of Iha AlOBBaticSeriea.— E. Borcker.— Thenewaldehyd- 
aaslon la a faintly yellowish liquid of a pleasant odour and 
a bntning taste. 1 1 boils at 235*, and is decomposed at a 
abat higher temperature. It is easily soluble in 
l» ether, diioroform, and benzol, and is insoluble in 
It fcdnces the solution of silver nitrate, but does 
MtMae with alkaline bisulphites. On treatment 
with naacant hydrogen it produces a diatomic alcohol, a 
^jttA at aM 




Researches on Pilocarpine. — M. Chastaiog. — On 
treating pure pilocarpine with melting potassa there is 
formed methylamin, but no volatile base having the 
cbaraders of conicine is generated. The other produAa 
ara carbonie add, butyric add, and traces of acatie add. 

Vo. 6, February 6, 1SS2. 
This issue is entirely taken up with a notice of the 
prizes awarded for the past year, and of those proposed 
for the present season, and the four succeeding years. 

y«Bi«af /Br Pfmitiulu Cktmu. 
Nos» ai and m, iSSt. 

ContlibOtlOQ to the Knowledge of the Diazo* 
pbenola. — Dr. C. Bcehmcr. — The author combats the 
assumption that the hydrogen of the diazo- compounda 
cannot be replaced without decomposition. He describes 

dia/o f'henol hydrochloraic and nitrate, para dia/o-phenol 
hydrobromale and sulpliate, para-dinzo-dibrom-phenol, 
its hydrobromale, and tlic toir.pouiid of the latter with 
platinum chloride, para diazo-dibioin jihenol sulphate, 
oilho-di.izo-dibrom-plicnol wiili its hydrobiomate, sodium 
para-dia/o-dibrom-phcnol-sulphonatr, the corresponding 
silver and b.Trium s.iils, pnr.i-amido-dibrom-phcnol hydro- 
chlorate, amido-dibrom-phcnol, and pbenol-brom-phenyl- 
ether. 

Dibrom- and Tribrom-Ortho-amido-phenetol and 
aome of ita Derivativea. — R. Moehlan and P. CEbmichen. 
— The authors enumerate the broroised compound already 
known, and then describe the bromisation of ortho-amido> 



aao^oenetoia wtlB 
diomaffbaaatols 



phenetol, the behaviour of bromissd diaao*phenetola with 
water, dibrom-diazo-phenctol nitri 
and trihram-diaso>plMnatol niuata. 
DetenninatloDS of Chemical ASaity (Fifth Treatiaej* 

— Dr W. Ostwald. — Not suitable for abstraAion. 

Decomposition ol Glucose and Uric Acid by Alka* 
lies at the Temperature of Incubation. — M. Ncnck' 
and N. Sieber.— Glucose is decomposed, whilst sugars of 
the formula Ci^Hj^On have a greater power of resistance' 
Cane-sugar remained unafTeCled. Pruieinc compounds 
underwent no profound decomposition un contact with 
dilute alkalies. On digestion for days with an excess of 
alkali, there was a sli^'ht escape of nminonia, and peptone 
were formed. Leucin, tytosin, and glycucoli were not 

generated. Uilc add was rapidly daoooipoBsd by dilMa 

alkalies. 

Communications from the Agricultural Phyaiolo- 
gical Inatitation of the University of Leipzig. — These 
coBSist of a memoir on the quantitative determination of 
free acids in vegeuble and animal fats, by F. Stohnana, 
and a paper by Dr. v. Recheobsff on tba p tofott l eo of 
free fatty adda In organic fats. 

AatMlogy of Modatn Chamkal Utlataaeaa.— H. 
Kdbe. 

Nos. X and a, 1889. 

Calorimetric Studies, — Dr. W. Ostwald. — This 
memoir treats of the reciprocal action of neutral salts. 
The author rL-mark?, tiiat lirrthclot, in order 10 explain the 
readkions which arc contrary to his principles, has latterly 
begun to regard even the mo6t stable bodies as partially 
dissociated, whereby the principle totally forfeits its value 
for tlie prcdidion of reactions. The author complains of 
the recent misuse of the term dissociation in chemical 
treatifiCH. Instead of confining it to its original significa- 
tion, decomposition by heat, it is applied in all cases of 
partial decomposition by whatsoever agents occasioned. 

On Phrenosine, a New Nitrogenous Non-Pboso 
phuretted Constituent of tba ftwD. 



chum. — The substance of ihia papor will be found in tba 



J. L. W. Thudi- 

a paper 1 " 
Amuta 9f CAaawMl M«ditima, vol. 11. 

SaoMiba an a Tkaatiaa br Bogan Pavaaa ** On 
Cafiain Maw Biaia Conpooada.*'— |. L. W. Tbadi' 
.^A duup, bat appaiandy net najostifiabla ciltlqac* 
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Chemical Notices from Foreign Sources. 



I CHtmcAL Niwt. 



Derivatives and DeeonmoaitJon-ProduAB of Mucic 1 
and Dehydro-miieie Aeida.— Dr. A. Klinkhardt.— The I 
aatbor finds that pure nyfo-nacic acid, prepared from de- | 
hydfo^mncic acid, and me from iift-pyro-mucic acid, gives 
witli fenie chloride not • CKCn colouration, but a reddish 
bnmm preclpiiate. H« baa examined the chloride and 
tha anide of dchydro-mucic acid; its behaviour with 
bromine and with nitric acid; nitro-pyfO*mucic acid, its 
ethyl ether, and its silver, barium, calcium, and lead salts, 
and the reduAion of nitro pyio-mucic acid by tin and 
bydrocliloric acid, tha tataluobiatoed beiagMicdnicacid, 
carboaie acid, aod anaioataai ddorfde. 

Prodndk of tba RadodUon of Snednyl Chlorida and 
on Nenaal 1^0sbalytie Add.— A. Saytxeft— Tba 



daffianiMwdua obtained ia ba^fiO'^aAon. The author 
baa namined its conversion foto normal 7-( 



into normal butyric acid. 



l7-ox)butyricadd 



Two New Deiivatives of Sulphurea. — M. Ncncki 
and N. Siebtr. — The tcn-.pi uiiJs ufct.iinuil .iri; the sul- 
phurea of meth) l-ncetylen-c.ttbonicacid and sulpbuvinuric 
acid. The properticii of both and tha lalta Of the latter 
are described at some length. 

A New Formation ol Resocyanine.— W. Schmid. — 
On aifiing upon reKoicin with acet-acetic ether and zinc 
with the aid of heat, the authors obtained a compound 
which pioved to be identical with Witteobarg'a nw 
cyaninr. 

CoatribtttiOBS to tbe Cbemisiry of tbe Chrom- 
AlBinonia Componnda.— 8. M. Jorgenien.— Ad accoant 

Ofthebromo- and ioJo-f urpureo-chiom silis, 

Dialljl-tlhyl carbinul. — A. Smircnsky, — Tl;c .-aithor 
has obtained .^nd cxnniuicil this compound, whtch hasbi cn 
hitherto unknown. It is a colourless fluid having the com- 
poaition C^HigO. 



ButltrmaHH's Ctmtral'Blalt Jkr AgrikuUur-Cktmit, 
Vol «., Part 8. 

The Greatest Daily Quantities Of Rain.— Hermann 
Ziemer. — At Colbei v, Sept. 7, iSSo, there fell 102 m.m. in 
scvrn l.ciurs ; .it r.rcsl.iii, August 6, 1S58, li4'6 m.m. 
At Kbubtlial, in the I larz, the daily maximum observed 
is 1 15 ni.in., and at Hdchtmchwandtin the Black Forest, 
126 in.m. 

Analysis of Rice Soils from BInoah.—R. RoflUUlia.— 
From tbe Chkmical News. 

InBuence of the Physical Properties of the Soil on its 
Percentage of Free Carbonic Acid. — Prof. £. Wollny. 
—Other conditions being equal tbe carbonic acid of the 
soil -ncreases with the temperatate and the moisture, so 
long as the latter does not teatrlft the quantity of oaygen 
in the pores of tbe soil necessary for the decomposition 
of tbe organic matter. The proportion of carbonic acid 
iacteases with the fineness of tbe particles of the soil. 

Manurial Ezperimenta on Ttimipa with Soluble 
and Insoluble Phosphoric Acid. — Dr. Prevost. — A 
paper read before tbe Cireacesler Chamber of Agriculture. 

Experiments on the Ratati^e Value of Solnblo aad 

Insoluble Phosphates. 

Application ot Different Phosphateain the Cultiva- 
tion of Swedes at Tubney Warren in iSfig.— These 
two psrers are translated fii;m the ^tmnuU qf tkt Rcfal 
AgrictUlmnl SoeUtf of England, 

Moat Itatlooat Strang th of AiHfieial Manuring for 
Potntoaa aad Boats.— Dr. B. WDd.— For r ' v s the 
most latioaal nannring seemed la ba lo Idlo^. p)'.o>phoric 
acid -I- 5 kilos, nitrogen per ^pacter moryen, whilst lor 
beets, double the above quantities are required. 

Manurial Experiments on the Expetin.eiitdl Field 
of the Agricultural Institute of the Univeisity of 
COttiDgen.—Prof. Drachalar.— Thesa aapaiiBWBta mate 
merely to beets. 



Detetmination of Fat in Milk by means of tbe 
LaAo-Buiyrometer and the Areometric Method of 
Soxhlet.— Dr. M. Schmoger. Dr. Eggert, &c.— The use of 
the ladto-bntyronetcr is pronounced rimfHnt than that of 
Soxhlet's apparatus, aad tbe reiiUia are considered aoffi* 
ciently aceurate for praftice. 

Alleged Saccharification of Starch by Water under 
High Pressure. — Piof. 1'. Sohxlct. — Tht; proputlion of 
sug.tr fiinicii is <;reater the less water ai^ls upnn i part of 
startli. It was fa'juil ih.it the presence rl .1 trace of free 
acid, as II. ct witli in llie potato- and Itie w hcrit-starchcs of 
commcrvC, is necessary. If this acid is removed no sugar 
is generated. 

The Aeom and the Heliantbus Root in the Menu, 
fadknre of AlcohoL— Dr. H. Dill.— Both common acorns 
freed from their sballa and tba tubers of H4ttamtJuu teA«r* 
om« are capable of beiog osed as a raw material In 

distilleries. 

Physiology and Morphology of the Alcoholic 
Ferments. — E. C. Hanser. — The author dciicribes Sac- 
charomyut apitulalus as distinguished from 5. c*r€visia. 

Diatntbanea of Feraeotatlott by Vatioas Snb- 
atances, — Prof. M. Mnrcker.— Amongst the bodies ena* 
meratedare acetic, formic, propionic, butync, and capronic 
acid, even in traces. 

The Badkeria in the Ataoapbcre.— P. MiqueL— Fion 
tbe Caai^ Jtsndin. 

Vol. X., Part 9. 

Influence of Industrial Oaaea and Waste Wateta 

upon Soils and Plants.— Prof. O. Kfinig.— The author 
gives the composition of the waste waters of a dye-works, 
of a wire-drawing establishment, and of pyrites washing. 
He discusses the toiluence of sulphurous acid gas, of the 
waste waters from zinc-workp, and t-f tolutions containing 
Com:n(jn halt. 

By What Acid do Plants EffeA the Solution of 
the Phosphates in the Soil. — H. Von LicbiK-— The 
author maintains that this change is cfTcAcd by oxalic 
acid, and he sug);csts potassium oxalate as a solvent for 
reverted phosphates in manures in preference to ammonium 
citrate. 

BihaaMloa of tiio Soil by Moaaa of Soda Solt- 
petta^Dr. A, Bmmerling and Dr. O. Lagaa^Tho 
rxbanstHNiof tlwaoil by a single application of a nodarato 
dose of cubic nitre is very sliglit in degree. Its coatinued 
use requires the simultaneous appltcatioa of phovborie 
acid, and occasionally of potash. 

Agiicultural Value of Ground Leather. — I'lcf. \. 
j Petcrmann. — W'ilhout condemning Icatlier, the author 
recommends farmers who use it to convince themselves 
as to its special suitability, by check-experiments with 
manana of^kaowa alBeacy. 

Maautial BipeHoMBts oa Oata with Steaiaod aad 
Diasolved Boaaa.— Dr. A. Bmmerting.— Tbe best reinlta 

were obtained with dissolved bones. 

Avlion of Gypsum upon the Constituents of Wine* 
— R. Kaifcr. — .Almost the entire tartaric acid is with- 
drawn from the wine as> sr\ insoluble calcium salt. 
" PListered " wines .iro, iir.doubiedly, to be considered as 
sophisticated, since one of their most essential aod 
characteristic ingredienta is witbdrawn. 

Can Magenta Completely Disappear from aa 

Artificially Coloured Wine.— Dr. J. Nessler.— Tba 
author considers that, under certain circumstances, 
magenta ni.ty dis.ip; c.tr in a few days so cbmpletely as 
not to be c.iji..':)lc of ('.eti if^ion. Or there may be found an 
upper stiaiuia irec from m.tgcnta, whilst this dye ia pre- 
aent in the lower part o( tlie cask. 
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SiMtIm 4t U Soeiiti Chimqut d* Pgrts, 
Tome 96, No, tx. 

on the Preparation and the Uie of 

Ifolybdie Liquid.— M. Kapffer»chUeger.— Among the 
■wthiDda proposed for preparing a (table molvbdenum 
niitiire may be mentioned that of Champion and Pellc:, 
who dittolve 10 gone, of molybdic acid in 15 c.c. of 
anmonia, diluted with 8 cc. of water, and then pour this 
clear solution drop drop, and atirring continually, into 
50 c.c. nitric acid dilutedwith 30 cc. of water, and let 
the mix tore itand for aome days at 400 to 43° ; so tli.-it It 
may deposit any silica or phosphoric acid present. The 
clear hquid is then preterved in a wcll-stoppereJ 
bottle. The author finds that, by still further increasing 
the quantity of water, adding 30 c.c. to the .immonia and 
50 c.c. to the nitric acid, a very sensitive reagent is 
obtained, which dues not deposit any sediment in ilic 
coarse of two months. He considers it unnecessary to 
add any acid, especially tartaric acid, to the solution nt 
ammonium molybdate if it is free from phosphoric, .Trtcnic, 
or silicic acid. 

Among the methods of usinj the re agt nt, he mentions 
the fotiuwini; as the Bimple-^t. The simple is dissolved in 
an excess of nitric and hydrochloric acid ; there is poured 
into It a solution of an-.mijnicm molybdati; (without nitric 
acid), tlie mixture is bculcd and Iclt to settle. In this 
inanncr the process is much s:nipl;ficd, it i? merely 
ntccssaryto dissolve fiire animoniuin niolybda'c in water 
when required. The nitric or hydrochloric acid must 
contain no le.id, silver, tin, or antimony, and no organic 
matter must be present, especially tMtasie acid. 



NOTES AND QUERIES. 



Sparieaa Heat]r.f—Caa aai 
aasatwial "* ~ ■ 



■a Heat]r.f—CM aavoae teH nc irml 
■old ea the C<B t la wt t as hawy } It is 
Iks honey, aad appcan to eoMtaia flyc 



teH ne irhtl b the caiM*oslitoi of 
' TtisqaiMclMr.bat does 
KlyeMhh>-W.H.M«MN. 



MEETINGS FOR THE WEEK. 

SATVaMT, asdb-MyiScal, 3. **On the InBarttce of the Form of 

Conduflor* on hieflric Cnndufli.-m KfsHt- 
»nce," by H, Cinrc: '* On l-atirc's Atcuniiilaitir, 
aod CO a Simplified Fomi of Ditpcniuni'bulo- 
meter," by Prob. Ayma and Pwiy. * On Iho 
Elcaric Knisunce of Caibea aodsrVMSsarc," 
by Prof. S. P. TtaumMoa. 
HaaaaTiSyi^— London IntliiutiOHb J. 

— Mcdicil, b.ja. 
TOBSSlAT,atlh.— Inttitalc of Civil 8a«iaeer%l. 

Royal Medical aad Chlrarglcal; I.Mk 

— IU»al loaiitHtion, 1. "The Mcehaniim of the 

fcasee,- by Prefcl. Q. ll«lEaMirfck. 

— Seciciy of Arte, ■. " %ei*ati<c aad Teclmlcal Bdoca- 
_ • tioa ia RuMia." by Piof. J. F. Hodgeiis. 
WaBlia«IMV|llardllSt<-8<>cic:y of Art>, ». "The Tcacliac of 

Forestry," by ColoatI C. F. Peartoo. 

— Reyal Uedieal SM CMfUtgical. CAaahFstiaijr). 

— Pharmaceutical, (. 
— • Ubatctrical, 8. 

Tnma*«, and.- Royal, 4 30. 

■ Koyal in»titution, j. " Geographical Uislribulicn 

cif Animal'," by l)r. P. L. Sclalcr. 
Royal Society Club, 6,jo. 

— Chemical, 8. "Od the Lumiaotii Incomplete Com- 

busiioa of Ether and other Oooica at lempera- 
tnrei below Rediwai,'* by W. H. Peiklo. " On 
the Aiflinn of Aldehyd on Pbenaothraquinon in 
PtcscriLc . f Ammonia," by p. R.Jarpand F. \V. 
Streattield. "Applicatian of the Alachyd and 
AmnoBia RcaAiua ia Determining ibe Consti. 
tntioo of QuiBODS," by F. R. Japp and F. W. 
Btreatfield. 

— London In?tit\:ti:n, 7. 

FaiDAT) 3rd. — Royal Inaiiiuiiuo, g. " Roman An'.iquitiet in London," 
by Mr. A. Tyior. 

— Oeologitli' Aasodatloa, 8. 

SATttanaT, 4th<— Soya] losUlution, 3. "The Iliad and Odysiey," by 
\V. WaiUse Lloyd. ' 

BLOOD ALBUMEN, 

In all it* forma. Guaranteed Purity. 

AlsiJ Cryntallitcd tilood, &c. 

W. H. KING, HAHvraeTuasa, 4'i Rvuui. St., LiTBarooi. 



THE JOURNAL OF SCIENCE 

lor FEBRUARY (Price it. 6d.), includca— 
Miadfeadiafor HusclC'readinv. 

Haunted Homes and their Phenomena: SubjeOive or ObieAire? 

By Frank FernsccJ. 
The I'fin ipJciuf Magnetif m. By Chatlei Morris. 
Beauty in liic Eyea ot an livolutiooist. By F. Ram. 
Silkand Siikwnrms. By J. W. Slaiir. 
The '^y^ll^^''^^'^ ^^."^ft Waid. 



t s, Rem-Skoa Coert, ladcala Bilk 



[3BRNBRS COLLEGE of CHEMISTRY. 

h siiuaion and preparatioaia CHBMISTlty aadths BXPBRI- 
MK.NTAL SClL.NCbs nader tks diradUoa of Vtelssaoe K. V 
GARONER,F.A.8.. M.SJt. 

The Class ■aas ss ataapaaff— uto|a.auB»dftw»ytBioaji 

daily. 

Etirecial facilities orperMaaptspariagtorOoMnMatflaAotbsr 

cxaminaliont. 

f mate i'uriiiwili findavtnrcoavaaisaco. 

Analyser- . A.Maya, and PiaAlcal lafSSli^laaa SOBBSdM vilh 

PAtcRtt, &:.,coodu£ted. 

Proepoaatsa aad tel! Battlcslaiaea appliutaiin rtf&Oatdaar 

_ _ ■> Roracri Coltvce. 4«. I<prn«'a-«treet W. 

W. p. THOMPSON, C.E., Chemical Patent Agant. 
ft, Loan Street, Livbwool. 

(LASCi.iT PitOVIMOMAL PaTLST BlSIN IN THl KlNOBOM.) 

Agdiciti ii ii'.i ( irn.'r.'C'., 
Chemical Patents a Speciality. Manual ci Initruttjon* Gratis. 
Patent law in plain KNGLISH. }ih eduioo. revised iSSs, 
by W'.P. THaHrs4>!C,C.E. Biiiiah portion, 6d. ; a lcoaQtrica,2s.td. 
• The aaUMr wriwa with tto advaaiage ol persoaat «ape«ic«G«. . . . 
A very trsloakla diCNt.^£a«ffl(ri>. 

Loodoa Office : — 
W. P. THOMPSON and BOUt-T. 3^.1. Hioii Hotnoit N. W.C. 

BISULPHIDE OF CARBON. 

CHLORiOE OP 8U.LPHUR. 
GAS PURirtCATION A CHEMICAL CO., UMITEO. 

161, 168, l6j, PaLMBBSTOM BUILOIXOS, LOHDOM, B.C. 



M0TTER8HEAD&C0., 

f. Exchange Street and lo, Half Moon Stnct* 
I/IAJsT CXIE S'X-'^ilB. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 
REAGENTS, STANDARD SOLUTIONS 
And Evtty Requifemett for Worka' or Scheel 
LBbontorlB* or Privatt Sttidenta. 

Itbtt^M PrUt Lists on applica tion . 

WILLIAM AND WILLIAM T.^FIELD" 

MANUFACTURERS of the Celebrated 
STAI i'ORDSHIRE BLUE BRICKS. spcciaUvadaBorifA, 
Chemical Plant, i^.. Acid Towers, itc. Alio aU olW l4(2ta L iiS 
Staflordsbira Blue Bricks, Pavings. Plyntba. ffriatl- CoSmV a^ 
»c. Prices aad aaaples on Application. ' 

TESTIMONIAL 
" We have nscd the Bloe StaAirdsbire Brick or Solohurie Aetil 
Joweik, &c. manufa«ured by Mea.ra, Field, for the lati h'ltta ytir, 
during which lime Ihcy have civcn great aaii^fjction . We recoTimend 
Iheai U the Chemical Trade, bciiav.ne there is nothinc beti,r^r^?i 

Alfeall Wailis, aaar Wsdassbafy, StaAvUtf rt, Febnary, 1 B78. 
TOXal* BND BRICK-WORKS. 
TIPTON. STAFFORDSHIRE. 



Qilicates of Soda and Potash in the state of 

^. .^•^^S^S^f^COSCENTRArkD SOLUTION of first 
quahty. Bills* tor tba ManufaClure of Soap and oihcc purp<wl, 
supplied on best terms by SV COSSAGE and S«S. '^Sl ' 
Wotks Widnti, I..ncaihire. -"^^auo «nd boos, Soap 

London Agents, COSTE and Co., jg an I aob Walaf Lana. T«i.»- 
Suest B.C, wto bold stock ready m daUvciy ""^ 
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AdvtrtisemtUs, 



I Chemical JKewg, 



JEISH HILL BATJXITi; (Alum Clay). 



The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OP THIS CLAY, of Superior Quality, and supply the If tinifiiaamt of 
Alusn, Sulphate of Alumina, and Altim*Cak^ of the United Kuigdonif America^ Mid the 
Continent, almost exclusively. 



Analysis by John Pattinson, Esq. 

XhMatflig*?. 
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59*oo 
0-47 
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Alumina 

Peroxide of Iron 

Silica ) 

Titanic Acid j 

Lime, Magnesia, Potash, Soda, and) 

SDlphii%Acld t ^ 

Comhined Water 22*30 



acflnide(citnqaal.) nt Quality. 




tnd Quality. 
52*00 

457 
xa*oo 

6*20 
1-14 
24*00 
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^ -a 

a 



09 
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100*00 99'97 99'9i 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f.« or deliver^ at any Port, in Bulk or 
bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Dwutor. 

BiJiiuoad Bai Mliigt, a6, Ouq^ St., 



BrruLiUBO 1790. 

ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 

MAKERS, MILLWRIGHTS, 
BRASS AND IRON FOUNDERS. 

MannUAoren ot ercry dcicriptioa of Condcnilnt, or Higb-pKMrnr* 
Blowing, FumpiDf, Rolling, wiadin^t 'od Pflcat Sleam-cn^iim, 
or any itquired 
of W»»«r 
Chemical, 

BUck^ RcmMm VamMNOf Um Moat Approved Type. 
bcMcmcr SueKften Plant. 

CompKMias-Enjtlnn for Cotlicriet, Iron Wotka, and Wridrn'i 
Patent Bleaching-Powder Pfoccit. 

Caualic. CUorate, Uc<oinpo«ioe, Nitra Niuo-Clycciine, Iodine 
Pattib, MphWi Acid, and Oxalic Pant. 

Gas Producer* Pateot for Ucatiog and other Porpoaea. 

P)ritc« Burcrrt lor ItitJ], ^orweglaD, and Sputeb OlMOfla* 
proviiU Cr.nsliuClivn. 

Patrol Kou.ing Machinery for tireweri. 

Rctciu, Acid, (iaa, Iodine, Niuic, Nitre Nitio-Clycerifte and 
Vitriol KefiBine. 



iqaircd power,for liricalioc, Uraiiiiiic, Mining, Rolling MiUa. 
r Woriw pwMMWi aaa ItamfaAwwaal wMy dMsripUea of 
>I.CelU«]r,Copftr On,GolA lliriii|,0lm,aB4 aeck-sali 



Steam SuceilicatcriimpiovedforOil Tw Midltcain Bafiaiag. 

■a Sulphur Meller. 
biiiU (ot Oil, Kriin, and Tar. 



NVbccU, Bcicl Miirc, aad Spur Moalded on the Shcrteit Notice 
ty Patent Ustliinui) . 
MalMta ot Maeicai'a Patent Carbottatii 



Furnace, 

Walata^i Palant Salpliata «l Soda f nraaea. Paiaall 
Palest Caaaticiaer. aad Kyaaaiaal^ PMaat AJaai Plaa 

PliOlogNq^, PUns, and other information mpflied 

on receipt of Order. 

8T HELEH'S EKGIKE, BOILER. AND BRIOQE WORKS 
AND FOUNDRY, 




BAILEY'S PATENT 



^l^i; STEAM JET PUMPS 



FOR 

Lifting Wnter from H'ells, Sleamshipt^ 
Yackit, Tanks, Rivers, Rtsfrvoin, 
6v., 



NO VALVES & KO MOVING PARTS. 



i'l'.icts : — 

For delivery 40 feet high at 30 tbfl 

pressure, or 80 feet at 60 llw. preuufe. 
Punpiacmaa Water. 

No. OA. O. I. 2. J. 4. 5. «. 7. 

Bore of Delirery Pipe .. iln. iia. Im. iin. l|ui. aio. jin. 4ja. iia. 

... Steam Pipo ..- I I I I « 4 
Osliveiy in gall*, per h'r too aoo joo Soo ijao agoo jaaa laaa ai^aoa 
Price£iioaa S3 in 710 watiWMO |»o 



W. B. BAILBY Ud CO., 
ALBION WORKS, SALPORD. MANCHBSTBR. 



Water-Glass, or Soluble Silicates of Soda 
aad PataalvjtaJaifajtca|Ball^|BaBtitie*, 



or is ablatfao* at 
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THE CHEMICAL NEWS 

VoIh XLV. No. 



CHEMICAL THBQRy OP GUNPOWDER.* 
Br H. DSB08.- Fb.I>, PJLS. 

1. Dr. Jebbf mentions a manuscript as existinc; :vt 
Oxford, entitled " Liber ignium ad comburendos hostes, ' 
by Marcus Grxcui, probably written in the eighth cen- 
tury, wherein the preparation of gunpowder is accu- 
rately described, and Btllani reports iliat the English 
used cannon at the Battle of Crccy. liunpowder, there- 
fore, has been known more than a thousand years, and 
its use for the purposes of w,ir more than five hundred; 
oeverthclesa, no chemical theory of the combustion of 
gunpowder has hitherto been proposed which will enable 
us to calculate the quantity of^each of the chief produfls 
of combustion from the known composition of a given 
weight of powder, or the amount of heat generated 
dnnag its metamorphosis. A theory which CM wdve 
Ibate problems I have the honour to avbinit 111 the pre* 
cent paper to the Ro>al Society. 

2. I'he constituents of gunpowder— saltpetre, charcoal, 
and sulphur — are transformed daring combualioo into the 
Iblknring produ^fls: — Potassic carbonate, potaiaic ral- 
pbMc. iwtaaric dtavlpbide, potassic sutpho^raato, car- 
Bonie acid, carhonic oxide, nitrogen, snlphnretted hydro- 
gen, marHh-gas, ammonia, and hydrogen. 

The hydiagcn compounds — sulphuretted hydrogen, am- 
noaia, and marsh-gas, the free hydrogen and potassic 
aoll^oc) an lU — do not, as a rule, amount together to 
nibre than about 3 per cent of the weight of the powder 
from which they have been produced ; and as their forma- 
tion is not the direA result of the reatftions which cause 
the eafdosion of the pow4cr, they are regarded as 
aecooidaiy pioduAa and not considered ia a ditcnssion 
of the chemical metamorphosis of gunpowder. 

BeiMca the potassium salts mentioned, iwtaade hypo- 
enlpbite has been found as one of the constitmnta of the 
lolid residue left by powder after its explotiOB. Accord* 
isg to experiments by the author, whidi have hMB con- 
firmed by NoWe and Ahel» tbie ealt ia finrmed In consider- 
abio qnaatitiea torn potaeele tnldbide dating the analyses 
of the le^nea aeeoidiBf to Bansen and Schiechkoff'a 
method : and aa it ie d ec empoee d at 225* C, it cannot be 
considered ai onoofthe Chief pfOdnAe of the comboitidn 
of gunpowder. 

3. W ith regard to tbo pioduds, potaieie carbonate, 
potassic sulphate, potemio ibaJphide, carbMlie acM, car- 
bonic oadde, and niingeoi the fiwowing prafcleme have to 
be solved : — 

(<T.) To determine the naAleoe which catise the forma- 
tion of these substance*, and the order in which tbey 
succeed each other, and to represent the compltU com- 
bustion of gunpowder by one chemical equation. 

(6.) To calculate from the known composition of a 
given weight of powder of the volume of gas and the 
amount of heat generated during its combustion, and to 
ascertain the relative energies of powders of different 
composition. 

The solution of each of these problems is dcbcribcd in 
the paper. 

4. Noble and Abe!^ describe the quantitative relations 
of the produi^s of combustion of a given weight of 
powder of known composition in the following words : — 

"(a.) The proportions in which the several constituents 
of solid powder residue are formed are quite as much 

* AbstTsA of the Bakerian LcOnre delirsied before the Koy^ 
Society, Febmary 13. 
t Posceodorff, Gtstkichit dtr PK9ttm,9t, 
I pMf. Tnms^ dsv. (1873), p. 137. 



affected by slight accidental variations in the conditions 
which attend the explosion of one and the snrr.-.' powder 
in different experiments, as by decided differences in the 
composition as well as ia the tiae of grain of dtfleieat 

powders. 

■' ('■' ) The variations in the composition of the prD hicls 
of explosion furnished in close clumbers by one and the 
same powder under different conditions, as regards pres- 
sure, and by two powders of similar composition under 
the same conditions, as regards pressure, .■»re so consider* 
able, that no value whatever can be attached to any 
attcTiipt to give a general chemical expression to the 
met.ir.iorjilioiis of gunpowder of normal composition. 

" (' •) Any ait ir.pi to express, even in a comparatively 
complicated chemical equation, the nature of the meta- 
morpliohis which a gunpowder of avera;;e composition 
may be considered to undergo, when exploded in a con- 
fined space, would therefore only be calculated to convey 
an erroneous impression as to the simplicity or the definite 
nature of the chemical results and their uniformity under 
ditTeient conditions, while it would, in reality, posseie 00 
important bearing upon an clncldatien of tbo Iheoijof 
explosion of gunpowder.* 

"(</.) Very small-grain powder, such as P.O. and 
R.F.G., furnish decidedly smaller proportions of gaaeoos 
produAs than a large-grain powder, R.L.O. ; while the 
latter again furnishes somewhat smaller proportions than 
a still larger powder, P, though the difference between the 
ga.icous produifts of these two powders is comparatively 
inconsiderable." 

Noble and Abel exploded successively portions of 
powder of the same description in their apparatus, and 
found considerable fluduations in the relative qualities of 
the produAs of explosion in different experiments. These 
fluauations they do not explain, but state that *■ ttigki 
aeeitUntal variationt in Iht ca uBtim t which atttni tkt 
exploiioH," have as much infloenee on the relative quan- 
tities of the constituents of the solid powder residue as 
decided differences in the composition of the different 
powders. And as the exaA nature of these'*' slight acci- 
dental variations in the conditions which attend tm e^lo* 
eion" ia not hnowo, they conclude Uie metamorpboeia 
oumot be represented by a chemical equation. 

The auUior of this abstraa has described in the pqier 
the causes of the variations in the relative quantity of the 
produds of explosion, aod has explained the expenmental 
resnlta of Meant. Noble and Abel. And Airther, be hm 
been able, with tbie knowledge, to represent the cnemleei 
metemoiplioeie of the Bnguih Seniee powden bgr M 

of Bne* 
expeii* 

leepeAIvdjr, of tbo eeoM compositioot and 
that the eamplee of Rji.O. powder employed Ib fheir 
earlier experiments had the compositjoo «ive9 vnder 
I." add thoee tmed in the later enetlmeDts that giveB 
under " 11." la the table belosr. 

The compoeitioa of the same deser^tioa of powder Is, 
however, not constant. 

I I e quested the late Mr. Wills to analyse pebble and 
R.L.G. powders from Waltham Abbey, and the results 
obtained by him, together with those of Noble and Abel, 
are given in tlie foUowiog table : - 

R.L.G. 



5. Noble and Abet aesame that tba 
pain and pebble powden nsed in tlieir 



Noble ft Abel. Wllh. 



Saltpetre 

Sulphur 

Charcoal- 
Carbon 
Hydrqgia 
OsygSQ «• 
Ash .. 

Water •• ,» 



I. 
7495 

I0'27 

10-86 
0*42 
«•» 

I'll 



II. 

7443 
10*09 

ia'40 
o'40 
re? 
o'ax 

105 



75-10 
8*96 

sa'op 
0-54 

2*12 
0*20 
085 



Pcbbia Powder. 
Mableft WUis. 

V5l 



ta*H si-5g 

o*4a o-st 

«*4S «*5S 

o*K3 o*3g 



• PhiL Iran % , clay. p. «}, 
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^ _ analysed by Noble and Abel were Ukeil 

Mtof the 'stmt barrel, the one from the upper, the other 
ftOB tlM lower parts. These two samples 8howed a dif- 
ference of no less than 1-54 per cent of the weight of the 
powder in the amount of carbon they contain, or the 
weight of carbon is by one-seventh greater in the second 
thkn in the first sample. Mr. Wills found 131 per cent 
of sulphur less than Noble and Abel in the same descrip- 
tion uf pL w dcr Such differences in the composition of 
samples of powder of the same nature, together with the 
usual errors attaching to complicated and difficult analy- 
tical operations, arc almost sufficient to explain the varia- 
tions in the proportions of the products of the combustion 
of gunpowder, as found by Meuii. Noble and AbcU with- 
out requinnij a theory Uto the OIM piopowdliy il> Bcr- 
thelot for that purpose. 

6. Noble and Abel analysed the product of explosion 
by neeot of Bunsen and SchischkofT's method. The 
author bu proved that by the treatment of the solid powder 
leaidue^ MCOtding to this method, a portion of the potassic 
wlplude it COavetted into potassic hyposulphite, and 
ttndfv cerUio conditions into potassic sulphate. The 
qu«ntitiei of the two salts so produced vary in diiTerent 
■spedneat*. Hence, the fluctuations observed by Noble 
aod Abd in the relative quantities of potassic sulphide, 
potaaiie Mlj^ate. and notanic Iwpotalpbila an partly, 
if aot cnUftqr. due to the omImm of aoalyaia. Potaesic 
hypoaulpbita u decompoied at umpcratares above 225 ; 
from ibit faftt u well aa from a comparison of the 
oxygen in the oriciaal powder with that of the produ(!ls 
of explosion, it iMlowa that the potassic hyposulphite 
fiiund in powder reeldoN mut be regarded aa the produa 
of die analytical method. 

7. It is well known that the sulphides of polaeiilim 
attack metals with great energy at a white heat. NoUe 
and Abel explodei their powders, in n hermetically closed 
steel cylinder at high pressures, and tlie produAs remained 
after explosion from one tc twu minutes in a fluid con- 
dition at a white heat in tor.taift with the iron of the 
apparatus. These produils tcmtam potassic disulphidc. 
The description given by Nublc .md Abel of their sol.d 
powder residues indicates th.it they cont.iin fermui sul- 
phide. The absorption of a portion of the sulphur by 
the iron will increase the amount of potassic carbonate 
and diminish the quantity of potassic sulphide and disul- 
phidc. The quantity of sulphur so uniting with iron 
depends on pressure, time of^ cooling, and other condi- 
tions, and will varj- in different experiments. We have, 
then, in the formation of ferrous sulphide, another cause 
of the fluctuation in the quantities of the prodn£ts of 
explosion observed by Messrs. Noble and Abel. 

8. It follows from the statements given under Nos.5, 6, 
and 7 that there is no rcaaoa to assume that the chemical 

' benepfwented 1^ an 



NoUe aod Abd eekolala tbo total wei^ of the 

I lesidue. whieb • civem weightaryowdercaB produce 
by its explosion, ham tbm BOninBition of a /mrthn of the 



io8d 



fWduo and tho oompesltioB of the powder. Thejr assume 
diat the portions of powder of the same description used 
In different experiments were of the same composition. 
This is, according to the statements tinder No. 5, not the 
case. The calculated quantities of gas and solid residue 
which a given weight of powder can produce will, in con- 
sequence, be affected by certain errors. These errors 
compensate each other if the mean of many experiments 
is taken. 

10. Portions of powder taken from different parts of the 
same barrel show, according to Noble and Abel's analyses, 
greater difTercnces In their composition than samples of 
different descriptions manufactured at Watham Abbey, 
pebble, rifle t'lne grain, rifle large-grain, and fine-grain 
powder ; hence, we are justified in taking the mean of the 
analyses of these powders, and expressing thereby the 
oompodtloB of tbo BngPah SwiM powder. The mmn 



of the analyMi of Noblt aod Abel, and WiUs. can b« 
represented by the eymboh— 

leKNOj-f 2ri8C-f6'63S. 
if hydrogen, oxygen, and ash of the charcoal, and the 
hygroscopic moisture of the powder are negleded. 

IX, From evidence described in the paper it follows, 
with a high degree of probability, that during the combus- 
tion of gunpowder potassic disulphidc, and not mono- 
sulphide, as is usually assumed, is formed. 

12. If the errors arising from the analytical method are 
correded as explained in the paper, if allowance is made 
for the sulphur which has united w ith the iron of the 
apparatus, and, finally, if, for the reasons adduced under 
No. 9, the mean is taken of the thirty-one analyses pub- 
lished by Noble and Abel, then the explosion of the 
powders of Waltham Abbey, as conduAed by Noble and 
Abel in a confined space, can be represented very nearly, 
if not quite accurately, by the following equation :— 

16KNO, -f 2 iC -f 5S = 5K,C0j-f- K -I- 2K,S,-M3COa-i- 

-i-3CO-i-8N, . . . (2). 

1-63 atoms of the sulphur contained in the powder have 
united partly with hydrogen and formed sulphuretted 
hydrogen, partly with iron and produced ferrous sulphide. 
The entire amount of the oxygen contained in tlie char- 
ccal is eliminated with hydrogen as water, the rest of the 
hydiogen either remains free or produces methane with 
carbon and ammonia with nitrogen. The composition of 
the powder, calculated from the mean composition of the 
ptodadta of explosion of thirty-one experiments, can be 
repfOMOtcd by dio aymbola— 

16KNO3+ 2i-35C+6-6aS, 
which are almost identical with— • 

i6KNa3+2i i8C+6 63S, 
lepreieating the mean composition of the powder found 
by direa analysis. 

13. An iacieaaaof pressure dunng combustion appears 
to mmiaieb tbe amount of carbonic oxide, and, in conse- 
quence, according to equation 8, to increate the quantities 
of potassic carbonate, potassic disulphidc, and carbonic 
acid. Theae fluauations in tbe quantities of the produfta 
of combustion are, however, ocry mmoU, and mejr be 
negleAed without serious error. 

14. Craig bad asserted that the nature ol the prodncM 
of explosion of gunpowder depended on the pressure 
developed during combustion. Karolvi, in order to test 
this assertion, made cocpeiiments with Austrian Service 
powder, and arrivedat the conclusion that pressure had no 
influence on the quality or quantity of the prodods fbr* 
oished by tbcbe powders. 

Tbe esperimeatal leeoltaof Karaiyi, and the differences 
between these reentta end those obtained by Noble and 
Abel, have enabled the author to develop a chemical 
theory of gunpowder competent' to explain the observa- 
tions of Bunsen and Schischkoff, Liack, Karolyi, NoUe 
and Able, and other investlgaton, and wUcb ia in hanaon 
N. ith the thermo-chemicai lobMieaa of die iwiaiBf eab* 

stances. . ... 

According to thl* rlieory tbeCOBbaitlon of, 
takes place in two sta(;ca, one iB C Ce ed lBg tbo Otll 
reaft Otis < f the first stage canae the onkeion 01 urn 
powder. Gunpowders wUtk difftr tmOMn^y m thtiT 
composition are Hans formed daring tbe first stage aecocd* 
ing to the equation — 

ioKNOj+8C+s8«aKaCO,»3K^4+0COk+5Ns . .<3) 

but as it is probable that at the same lime some carbonic 
oxide is produced, the following would more corredly 

mpraaent the resaions :— 

ieKNOj+ijC+sS-3K8COa+sIC.S(^+^Q»+CO+^^^ 

The r nr. tit lents of the powder, and of the prodnas of 
combustion are, according to equatioo 4, nearly in the 
eane miee a* diey «• McmiBf M 3. 
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During the firi^t sl.ige ti tt« COnbailiPB potaMiC di- 

feulphide is not formed. 

The oxyRen of the potasdc carbonate, potassic sulphate, 
and the carbonic acid, as represented by equation 3, stand 
to "^ach other in the most simple possible raiio*, if these 
substances are to be produced by the combustion of a 
mixture of saltpetre, catbon, and Rulpliur. In other 
words, equation 3 represents the most simple distribution 
of the oxygen of the decomposed saltpetre amongst the 
produds of combustion produced during the first stage. 
And because these produAs are, according to equation 4, 
nearly in the tame relative proportions as they are 
Bccordine to 3, it follows that the distribution of the oxy- 
gen of the saltpetre between polassic sulphate, potassic 
cnrbonate, and carbonic acid, as required by equation 4, 
cocntponds nearly to the most simple ratios which can 
ttist mder tbe conditiont of the experiments. 

TIm oiqrmii of Um potMtic carbonata itaoda to the 
osyien of tfie potanie tidplMta ud «r the eaiboaie acid, 
according to equation 3, as — 

1:2:2. 

If a mixture of saltpetre, carbon, and sulphar tball pro- 
e, by its combustion, tbe greatest possible amount of 
t« and if at the same time the prodnAa— potaaaic sul- 
potassic carbonate, and carbonic acid— ehall be 
aed lo anch proportiooa that the heat of formation of 
one ahall atand to the heat produced tnr each of the other 
two In the noat simple ratio poasible« then tbecooibwtiMi 
naat take place according to equation 4. 

The beat developad by the formation of potassic car> 
booatettaadatothat Amiahcd by potassic sulphate and 
caibooic add feapeaively as— 

I : 2 05, 

and I : ran, 

if the powder is transformed according to equation 4. 

The relations between the quantities of oxygen in the 
chief products of combustion and tboae of the heat pro- 
duced by their formation are, from • theoretical poiat of 
view, of the greatest interest. 

15. Ouopomler, as a rule, contaiai mofe catboo and 
atilpbar tbaa ia teaoired by equations 3 and 4. 

The carbon left nee at the end of the fiist stage of the 
cembaation now afts on tbe potaaeic anlpbate formed 
dottog thie etage aecerdiag to the eqaation— 

4K,S04 + 7C = 2K,COi + 2KjS. + 5CO, ... (6), 
and the free sulphur upon potassic carbonate according to 
4K^Oj+7S-KaS04+3KaSa+4COa .... (5), 
of the fiee catboa ledneea eatbonic acid to 



I feaAiona constitute tbe aecond atage of the con' 
taMioD of gunpowder; they ate eadothenaiet heat ie not 



ed but leBdeted lateatt thqp ate aoi «f aa ei^ioaive 
r« aad, la praftkob »• ptebaUy Mtdoai eaaaplete. 
Dariaf the accoBd atage of the coBbMtioa the ienieca* 
ton « the pradaAa of cipleaioa ia Aaaiaithed aad tbe 
volwno of die gaa la iacnaeed. 

S0. The oaaatitaltva letatiom betereca the coniiitaetits 
of gaqMMraiBraad tbe diief oradodU of combustion at the 
«aa of tbe eeeoad stage can be expressed by one equation. 

Ux, y, aada bepami«eawabcta«aadeiepicaeiiuhow 
many molecules of carbeoie eiida are iotmed by tbe com- 
plete combustion of a weight of powder containing 
X molecules of saltpetre, y atoms of carbon, and m atoms 
of sulphur, we have — 

*KN0j4-;fC + «S = [4jr + 8y - 16* - 40] (K, CO ,) 
+ ,',[20*-i6jr + 4r+8/ij(K,SO^) 
+ ,',[- iojr+8y+ iu-4a] iK,S,) 

+ 1. [ - 4«+»V+l«»-«4«l (WSd 
•l-aCOa 

+ »*Na (8), 

as the general equatka of the complete combustion of 
gunpowder. 

By meaaa of tUa aqpadoa the chief proda Aa of combu* 



(9), 



sulphide, and carbonic acid — can be calculated fiom that 
portion of a given weight of powder which transforms 
itself into these i roJuas. 

The corrciftncss of the equation is proved by the agree- 
ment of the calculated numbers with those Llb^:Ived by 
Bunsen and Schi«;chkofr, Linck, and Karolyi in their ex- 
periments on tlie explij^ion of fjunpuwdcr, and also with 
the correded mean numbers derived from Noble and Abel's 
investigation. 

17. The total volume of gas developed by the combus* 
tion of a given weight of powder, If calculated according 
to equation (8), is not affected to more than from one to 
two per cent if we put a 0.0, and in doing so we gain a 
considerable simplification of the equation. If V repre- 
sents the volume of gas evolved by the combustion of a 
quantity of powder containing 16 molecules of saltpetret 
y atoms of carbon, and x atome of sulphur, and W the 
unite of heat developed by the aame weight m powdeci wo 
harc^ OB the aawmptloa that ««0,— 

v_ i6o+aqy«mg 

M • • • • 

W— looo[iSi7-i54-i6*925y-8788t] . (10). 

The volume of gas becomes grealtr, and the amount of 
beat dimiiiiihei, when y and * are increased, and vie* 
vtrtd. 

Quantities of saltpetre, carbon, and sulphur represented 
by the lyaibolft— 

i6KN05-f8C-i-8S, 

produce the gieateat amennt of heat aad eaiallist aaioaat 
of gast aad sach as correspond to — 

l6KN03-|-;24C-)-i6S, 
the largest volume of gas and the smallest qu.-,nt:ty of 
heat, if tbe mixtures are considered which can transform 
themselves during combastieB accoidhig to equaliOB (Q, 

in which a is put— O. 

(8 ) The pfodoaor(9)aad(i<0dMdedbyaxt«oe. 

-f-g93-867s-5'022a*BE . . . . (11), 

will assume different values for powden of different com- 
position. The energy of a mixture of aaltpetfe, carlMO, 
and sulphur will be, cattris parihut, proportional to the 
volume of gas, and also to the amount of beat produced 
during ita combustion. Hence, the product of the two, 
may used, according to the proposal of H. Bertbelot, 
aa a meaaure of the relative eaergpca of powden of differ* 
ent composition. 

(9 ) If in equation (8) iris puts i6,anda=o, we obtaia^ 

i6(KN0j)+yC+«S- ,', [64 + 8;-- 16«] (K,CO,) 
+ !■• [320-i6y-f4*](KaS04) 
+s's [-x6o+8>-Ha»]QC«ftJ 
+l'i[-«*+«y+i«»3(CQa) , 
+SNa (13), 

and from this, if the coe£BcieBts of the potaasic carbonate, 
pota hie sulphate, aad potaaeic dimlpUdo.aie pataao* 

the equations :— 

64 + 8y-i6z=o (14), 

320- i6> 4-4^^0 15), 

-l60 + 8>-l-I2i = O (16), 

These equations represent in a plane three sides of a tri- 
angle. The coK>rdinates of points within this triangle re* 
present quantities of carbon and sulphur, which can, with 
16 molecules of saltpetre transform themselves according 
to equation (13), whereas the co-ordinates of points outside 
this triangle indicate mixtures which cannot do so, such 
mixtures containing either too much or too little of 
carbon or sulphur. 

The co-ordinates of points on the sides of tbe triangle 
represent mixtures which will bum with the produAion of 
two, aad tboee of the pointa of iatctacdioa of two aidaa 
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The two yidcs ri-pretentcd by equationa (14) and (i6) 
intersedi in pcjint >^8, ud ssS. Time valne* intro- 
dnced into (13) give— 

i6KN0]<f8C-|-88-i<I^SO4+8C0^-t-8Nt. 

In the same manner we obtain for the pdnt of later* 
•eAiOQ corresponding to nquationt (15) and 16) : — 

i6KNOj + ioC":8KiC03+l2COa+8Ni, 
and finally, the tides whose equations an (14) and (15), 
intenea u poiat and ast6, bencc— 

l6KNOj + 24C4 i6S.= SKiS^ + 24COi + 8Ni. 

The Reometrical constrtction of the cocfhcicnts of eqaa- 
lion (13) possesres the f^reat ads .in;.-.f;c o( indicatir.f; Vy 
the co-ordinates of thu pc/ir.ts <it ,1 tri.iii>;lc the composition 
of the infinite niimicr of nnxlures of salipttre, carbon, 
and su!]'hur uh;ch can tinnsform themselves during com- 
bustion occdrdirg to cquMion ii^l, and enables us to 
deduce /jet >i.'(/rKiji'/>-, us is tl.own in the paper, the quali- 
lativc nature and the quantitative relations of the produfts 
of combu&ticn, as well as the vclume of gas and the 
amount of heat dcvelnptd by each mixture. 

(20.) It is proved in the paper that the composition of a 
powder which can transfciiii itself during combustion 
according to crjuation (rj), and for which E in equat.on 
(il l sl .-i'.l l^e a max niuni. ih indicated by the co-ordinatei 
of the point of irtcrscdion of the sides of the triangle 
nprescnted by the equations (i.)) and (15). 

If, therefore, such quantities of powders of different 
compotii.Lr, aic ci nipartd, which contain 16 molecules of 
•altpetie, the one composeJ of i6KNOj + 24C^ 16S will 
possess the grealc-?*. tinrr^-y. 

(21.) If E iscakul.Uid iunqua! a t/^'/i/j of two powdc rs 
of diffcient composition, the diltcrence of ilic valut s of IL 
is found to be ler)' smali, if the powders contain from 
21 to 24 alcms of carbon, and from S 10 16 atoms of sul- 
phur for every 16 molecules of saltpetre. Equal wei^ts 
flf Uie two nutoies— 

sCtKNOs-faaC+SS. 
aad ieRN0)-f34C+i69, 

tivo l«r B [equation the values 16. S( and 1693 

teSMdively. If, therefore, a mixture of faltpetre, carbon, 
and sulphur is requited, which possess t'.'.e f.rcatcst 
or nearly the c'catest an.ount of ener^jy, and at the same 
time contain the tmalltbt amount of carhun and sulphur 
compatible with this condition, theory would point to the 



Catl Setterberg has lately effected the isolation of 
c^eii im. His method was the eleftrolysii of a fused 
mixture of cxsium and barium cyanide*. Having rela- 
tively enormous quantities of the precious materials at 
command, — by means of a process of his own inventioo 
he has prepared 40 kilos, rubidium and i" kilos, cxsium- 
alum,— he has produced caesium as a metal very similar 
to the remaining alkali-metals, silver-white, very soft anl 
duftile. Its melting-point is 26*5% and in sp. gr. iSH. 
On cxpoeaie 10 the air it ignites spontaneously, and if 
thrown npon water it burns like potassium, sodium, and 
mMdJom. Setterberg has proved anew that in conse- 
quence of the affinity of the metal for oxygen, and the 
volatility of its falls, the preparation ofcKsium by igniting 
its carbonate nlongwith caibtn— according to the ordinary 
method for obtaining rubidium and potaastura— it qnitS 
impoitiUe.— ^»im/<« atr Ckemis und Pfuumaat, 



l6KNOj-i-2aC-i-8S. 
The gnnpowdert of most nations floAnala aboat— 

iGKNOj-f 2i-2Cf6-S<, 
whiib numbers are very near those required by theory. 



ON CiBSIUM. 



O.NL of the fust fruits of i-pedkrum analysis was the d.s- 
covtty cf the twu alkaline metals cerium and rubidium, 
by Liuiiscn ar.ri Kirchln if. The salts of these metals were 
clofcly exaii.jtHil, and found to show a similarity with the 
conijounds of pot.-issiuni more complete than had yet 
been observed among ana!o;;ouH bodies. The two meials 
are the most elcflro-posiiivc of all known substances, 
and form consequently tlic ultimate n.cmbers cf the 
eleAro-chen.ical urits, tcinf; more pc>fit;ve even than 
potassium. With this propeity is naturally combined an 
exceptional rftirity for ox.\ ;:;cr, v^hicli, especially in the 
case of ca-'i-ium, is fo <;reat lliat the isolation 01 the metal 
was found impossible, and ll.e discovcrtrr, beiin; unable 
to separate it ircm the acccnipan) ing non-n;etal», had to 
content themselves with the examination of its com- 
pounds. Rubidium, however, was isolated by Uunsea, 
and was described as a light metal d cc apth n^ tfanilar tO 
potassium, but much raoic fusible. 



NOTE ON THE VOLUMETRIC DETERMINATION 
OF NITROGEN. 
By A. BBRMTHSBN. 

If in volumetric delerminatiuna cf niiroRcii the requisite 
carbonic acid is evolved,— not in the combu^tion-tubc, but 
by means of a special apparatus, — there is ahv iys obtained 
an excess of nitrogen due to the air [ recent in the marble. 
This evil may be avoided by p.un.ig ihc marble first into 
a botiie with thick sidcn, covir^i-,-; it with water, and then 
evacuating it well under the water air-pump. In this 
manner the air is as good as totally expelled, especially if 
the bottle is shaken from time to time, so that the bubbles 
formed on the surface of the marble may be detached. 
The results obtained in this manner leave Utile to be de* 
sired on tbo tcofc of uewmeg^—Z^ttkr^t fltrAmalyt. 
Chtmi. 



NBW UBTHOD FOR DBTBRMINING THB 
OYP8UM CONTAINED IN W1NB8. 
By U. B. UOUOAKO. 

I &it2.MiT to the Chemical Society of Paris a method 
which has rendered me substantial ser\ ices for more than 
a year, for determining, in a quick .nn l ci^y manner and 
withasufBcicnt approximation, the proportion of potassium 
sulphate, or ratiicr the correspondingquantityof sulphuric 
acid, found in almost all Mediterranean wines from the 
" plastering '' carried on by the growers. 

This method does not offer much interest from a scien- 
tific point of view, but it may prove important for all 
those who are concerned v^ith l.ic analysis of wines of 
oidinary consumption. It is based upon the formula; of 
M. I'oggiale, modified in 1876 by M. Marty, Professor at 
Val de Grace ; but in place oi inJicatiny merely if a wine 
contains more or less than i grms. pota<-s;um sulphate per 
litre, it enables us to determine the proportion to about 
i a grm. per litre : its chief merit is that, unlike the me- 
thods at present cmplopnd in labontoriea, it it within tte 
reach of all. 

The process requires ten test-tubes placed in two paral- 
lel rows, five in each row ; a pipette of 25 c.c, graduated 
in five divisions, each of 5 c.c. ; a burette graduated in 
live divisions, from 0 5 to 2-5 c.c, each dixition conse- 
quently containing 0-5 c.c. 

It being known that 10 c.c. of M. Matty's standard 
liquid precipitates o'l grm. potassium sulphate per litre, 
w e begin by pouring into each of the test-tubes of the first 
row 5 c.c. of the wwe in question. We then add to each 
of these lubes, by means of the burette, Marty's standard 
liquid, pouring into the first tube 0*5 cCt. inlothe second 
I'o, and to on till tbo fiAb tuba icodm rs cc. Tba 
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contents of the five tubes are heated anJ filtered resped- 
ively into the five tubes of the second rank. It is then 
merely needful to add a drop of the stanJard liquid to 
each of the second set of tubes, and '.o noic in wliith tube 
it produces a faint turbidity. If, e. f., this turbidity ap- 
pears in No. 2 and not in No. 3, it appears that the wine 
contains more than 2 grms. per litre of potassium sul- 
phate and less than 3 grms. Hence it may be conclnded 
that the proportion i« about 1*5 gnat, pir llttC.— BMU«/in 
d« la Soc. Ckimique de Parit. 



OH TKB 

DmtkUINATIOM OP SULPHUR IN PSTRITBS. 
Br P. BCBCXItANN. 

The methods of Lunge and Freaenios have afforded a 

sktisTaiftorily accurate and expeditious means of deter- 
mining the sulphur in pyrites. As a tlnrd process, which 
also gives >;ood results, I recommend the following modi- 
Cation of the potassium chlor.-»tc mctiiod : — Half a grm. 
of finely ground pyrites (siftinr; is not .ihsulutcly neces- 
sary) are mixed in a large pl.iiinum cipsule with the well- 
known mixture of6paits soJiuiu cai'ncn:itc ami 1 part 
potassium chlorate. The mixing is elftcicd with a plati- 
num spatula, and is then made more complete by gentle 
rubbint; with an agate pestle fixed to a wooden handle. 
The whole is then fused over the blast-lamp. The aqueous 
solution of the melt is first poured into a beaker to avoid 
spirting, and thence into another tall beaker cont.iining an 
excess of In dtochloric acid. The filtered solution is heated 
and precipitated with hot barium chloride, heated gently 
upon the cand bath for a time until the liquid stLinding 
above the precipitate has become clear, and is filtered at 
once. The burnt ores in sulphuric acid works have been 
for a long lime assayed for sulphur by this procesF. I 
take about 2 grmi. of burnt ore to from 20 to 25 grms. of 



THB SCHOOL OP UINB8, BALLARAT. 

We have received the annual report of tliis establishment 
presented to the Meeting of Governors, February 9th, 
1881, and perceive with pleasure that good progress is 
being made. The subjcdls taught, as a matter ot courfe, 
include mathematics, mining-, and land- and engineering- 
surveying, mechanics and natural philosophy, njeLh.inical 
engineering, geology, metallurgy, chemistry, mining (both 
scientific and practical), magnetism, and clc(flricity. \Vc 
are rather surprised to nnd materia mcdica and physiology, 
botany, and pharmaceutical chemistry among the subjects 
taught. A proposal made and carried at the Annual 
Meeting, to open a class fo: oil-pamtiiig, :unl;er btnkes 
UR at unusual. Some of the piufe-isurs eeem to be, if not 
overworked, burdened with too great a variety of BubjeAs. 
Thus Mr. jos. Flude has to le-^ch metallurgy, assaying, 
chcriKtlry, bLtar;y, .-ind pharm.iccutical chemistrj". F, M. 
KrauK:. in atidiiirn to his important duties as Curator of 
the MuHcum, oi:cupii.5 the chairs of mineralogy, geology, 
elefiricity, and magnetism. We mutt e-xpress a hope that 
the Institution will receive such a measure of support as 
may enable it to introduce a more complete division of 
labour among its oSicialt. 

The museum is evidently improving. Lack of room — 
a torment from which few curators are cxenpt— is not 
absent, and, as the heaps of undetermined and wrongly 
determined minerals are being Libelled and duly classified, 
the available space is felt to be insufficient. The Curator 
haa arranged the entire colIeAion upon stratigraphical 
conaidtratioDi, geographical being suboidisated. The 
Nadt of ih« SdMcl cvMntljr cnintdo iht bold tail moM 



laudable plan of forming a colleiflion illustrating the geo- 
logy and mineralogy not merely of the whole of Australia 
proper, but also of New Zealand and the Fuljis. There 
arc at present 1132 specimens of minerals, and 760 of 
rocks and fossils. 

Turning to the report of the Superintendent of the 
Laboratoiics, wc tind that these arc fitted with eighteen 
wotk-lables, cich duly supplied with giT^, water, and ap- 
paralu-, and alfiirding rouin for thirty-two nu lcnts. The 
Superintendent suggests that a tolerably i^oo J !-p>.-dios:ope 
should be obtained, and tliit a special bai.>nLc room 
should l:c provided. The metallurgical laboratory is ar- 
ran,;t 1 for twelve students, and is fitted with twelve 
reiiuction furnaces, three cupelling furnaces, and a small 
blast-furnace. 

The botanical department is also aiflive. It ha« farmed 
a collection of about a thousand plants (*pecinifns, or 
species ?), and the Botanical Garden is said to be well 
kept. Perhaps the phytological studies are arraagad with 
a too preponderating reference to pharmacy. 

The Ballarat School of Mines will undoubtedly contri- 
bute greatly to the development of the rcaourcea of the 
Attstndiaa Cokmica. 



THB OCCURRBNCB OF OPALS IN CENTRAL 
AUSTRALIA AN1> QUBBKSLAND.* 
Br JAHBS R. U. KOBBRTSON, M.D.. F.O.S., VMJOS. 

At the request of your SecreUry, and some of the older 
members of this society, 1 have prepared a few remarks 
upon " The Occurrence of Opal in the Colony of Queens- 
land," and the geological and physical aspects of the 
country in \\hich they are found. 

Very few of those to whom I apeak on Queensland are 
aware that its snrfaoe area it abont 8f time* that of Great 
Britain ; that 30 years ago there were not more than 1800 
white people settled in this vast extent of country; or 
that at praaeat it can only boaat of a population of 
ss7,oook or rather leaa than one peraon to cverp three 
aqnare miles. 

The northern territory of Queensland istnountainoua; it 
is covered by dense tropical vegetation, and la peopled ty 
hostile tribes of aborigines. Of this region, veiy littla in- 
deed of a positive charaAer is known. 

The east coast of the Colony ia fringed over ila wbola 
length by a high nonataln chala,lbr the ami put com- 
posed of granite. In parts thcae moantiAM an fai|^ljr 
metallifierona, copper being axlenaively dittribated uoond 
Mount Peny ana Rai * " 



iwbetle, and at Copperfieid ; and gold 
aUnvial abd in quarts reefa — la found over the 



whole extent ct fbeae ranges. The principal gold mining 
—Oympie in thoaontb, aioand Mount Peny, 
Rockamptoa and Morinlsh, Chaiteia Toerara, sod Hmo, 



localities are— Of 



inland bom Bowea. Toa Palmer and 
disirlda In tbe north, wlida la dia novatidD ranges that 
join the east coast with the 0«lf of Canmtaria, the 
Etheridge, Woolgar, and Gilbertoo gold fielda have been 
opened up. In the farwest the Cloncairy copper and gold 
fields (that I had o^asionto visit) exist among the outliera 
of the M'Kinlay ranges, and from this field the richest 
ores of copper and the finest gold in all Australia is 
obtained. 

Queensland minerals are all of a high order in respefl 
to quality and produdliveness ; but, up to the present 
moment, they have not received that attention from 
capitalists that they deserve. Its quartz reefs carry a 
higher average of gold than any in Australia; yet, from 
the rudeness of the manipulative processes, and the per- 
fun^ory methods of mining praAices* their working has 
not baaa aitiadsd wttb tba 
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would have insured. I am plused to be able to make an 
exception to this general siateomit in favour of ClxaiterB 
Towen and Gympic, whera icvend complete recovery 
plaota have of lateMeoafcOad. 

The co»t range* rite to an average altitnde of aooo 
feet. From (hit elevation, plateaux*, or tablelandi, extend 
inland. The granite formation haa been pierced by great 
bclla of volcanic or intruaive rocka; and very large areas of 
these tablelandi are covered by ilaba of vaaicular batalt in 

Eroccss of decay— the deconpoiition ^ven rise to deep 
lacic ioUf. It it a curtont citcttOMtancei that thete 
basaltic btocka are confined to the top, or leein to float upon 
the enrface; the toil under!) inf them being entirely 
dettitute of atonea. Other portioua of tlie plaint aiecom* 
poaed of ciMioelatMeloored or ledaoila, leautin^from the 
decay of intiutive racin ooataiaing iron. Partner inland, 



thcae Mack and red loila rivea place to extensive Downt, 
composed of deep, darldth giey toil, overlying rocks, 
evidently ef ooltilc orcfetMemia ag^ and exhibiting in 



paiu a peealiarcoae-iB-Gone atmAum. All these puins 
an covered bjr a great variety of the moitnouri^ l.iri :^ nnd 

Knanent graatct. Theae plains, overieveral dcgiLcs of 
lude .m l longitadet eiepcttcdUy level, and, for the 
most part, are leatnrcleta and destitute of trees, and 
ioaocent cf roads or tracks. Over them, tlic traveller rides 
—often guided by the compass— with no landmarks or mile- 
ttonts to relieve the tedium. He looks constantly over an 
apparently illimitable tea of luxuriant grass. In the 
morning he sees the tun rite out of the grassy sea ; he 
watches it ascend into the blue vault of a cloudless sky, 
again to set, with gorgeout splendour, to illnmiaatc a 
timilar expanse of verdure. 

From the GuK of Carpentaria, a midrib of hill-rangc;. 
run south through the continent. 250 miles south of the 
Gulf the M'Kinlay ranges branch ofT to the east, and from 
thete ranges run tottth to form the Grey, Coleman, 
M'Grrgor, and Cbevicta, that determine the icvcnl water- 
sheds of the interior. 

The fouthcrn divifcicn tf AL trj'i.., biunding upon 
Vitftoria, New South Waltp, and Souih Australi.i, is more 
paik-ljke in char. i:!t:r tli.m ihe centraldivision just referred 
to. A large f-oni< n < '. it is covered by stunted trees or a 
scrub of peculiar Ji ' I ripu n ; its stunted charaifter being 
due, nu doubt, to the uncertainty of the se&tons and the 
protiictcd diougbta to wlilch tins part of the cotoay is 

Subjeifl. * 

Ihe coir.try is covered by recent rocks, chiefly of soft, 
friatic, ur.tcddcd t.itidttores and inJuratid cl.iy. It is 
intcitictcd by low ridgts cr Lc'ts of porpi yritic or quartz- 
ose rockp. On one of tl-.csc hard vitreous iidges I noticed 
a rather curious ciitunittnnce. On the vcrv apex of the 
flinty ridRe, with a pcifciily arid landfc.->pe all .-»round,thc 
tava^^e names had dug, at a great cNpcniiiUire of labour, 
very p ostibly with rudestcne iniplemtiii?,tliEec small holes, 
or native wells. In these wclls u .4tcr is at all times found, 
and they h.-»ve never been known toovetflovr. They have 
pcfsibly been aoBli npoA Bone Small Cftck oc fiitme that 
exudes water. 

The River systems cf this part of the colony are peculiar. 
In Ihe dry season they appear tobe compofcd ofeonncclcd 
lines of \satcr holes known as "liillabongsi."' Dunrf; 
limes of drought thtfc are so many reservoirs for tliestor.ige 
ofw .Uci ; but during the rains, they overflow, and are often 
20 miles broad, huch are the Maranoa, W.trrego, I'aroo, 
Bulloo, Dlackwater, and Cooper's Creek Kiver systems. 

The Blunted scrub that covers large areas of country 
is called Mul^^^.i. lis leaves are small, fleshy, unduous, 
and lanceol.iie, and cf a dark olive-green colour. \Vhcr» 
the soil ib ] .iit.Lularly deep and rich, open plains occur, 
that while ii.i iMure rt mains are covered with abundant and 
luxurious [;i.?hf.. This is the principal cattle rearing 
dit.trie\ of hoinhun Queensland, where great mobs of 
bullocks roam .'it will "on a thousand hilla and bosky 
dells," living 5 olcly 0:1 the >;ra!-ses and nutritious shrubs that 
abound, until ti 1 v , re co];t6cd, and travelled for hundredii 
of miles, to the Adelaide or Melbourne markets. 



The distrid is anbJcA to droughts. It was near to this 
that the explotera Bnrke and Wills, with their partv, 
perished many years ago. When I rode through it in July, 
of last yean not a drop of rain had fallen for over z2 moniha ; 
and then there was no sign of a change. The grass during 
such prolonged droughugcts scaice and burnt up, while 
incalculable quantities are aontially consumed by butb 
fires. At time tines cattle enter the Maiga scrub and 
live, and fatten opon the leaves, travelling once a dqr« to 
the nearest watenole, to slake their thirst : or they feed 
upon the cotton, or sail both, that, instead of gratt, covert 
some of the plains. 

Very few Uarsupialt are fbuad in this le^oo ; their 
aambeca ate probably kept down by the swanaa of 
" diagoea,** or native doge that abound. To catt*edieae 
doga do little damage : but amoag aboep they canae aaefa 
dettniAioa that squatleis lyatemducalty poiaoa them with 
strychnine. Alter nightfall the dtseofdank howls of these 
pests around the canip Urea is qoite lead cB«a^toa«ratoi 
anything human, save the •anMoIndci bnwimaa. wbo* 
exhaaated W a ioag ride, haa imied himself to Us biaaket, 
and with hw iMad oa bis saddle has abet bia eyes oa the 
twinkling constdlstioat, aad wilb hdf OjpM mouth it 



tnoring in a manner that tpeeka voiaaiee for tlM timple 
diet of bush life and the invigontiag frethnett of the air. . 

The climate is salubrious and nealthy. During the 
tnnuner months of November, December, January, it it 
hot, but dry, the thermometer averaging 105° to no* in 
the shade. The rainy season occurs as a rule in February, 
when a large part of the country is under water. During 
March, April, May, the air is cool, the skies clear, 
the mornings cold, and the surface of the earth covered 
w ith flowers and verdure. In June, July, and August, the 
days are bright and cool, the nights being cold or frosty. 
September and Oflobcr are the spring months, when the 
temperature increases, and showers freshen the parched 
eaith. In the pure atmosphere of these regions there are 
no febrile ailments, and little disease of any description, 
save the lesions, and the drl\t;iin(; iiiiotcy caused by 
drinking doAored rum or i sur brandy, .n 17 0 per bottle. 
However excellent the breed of cattle or :Oiecp may be in 
the colony, there can, I think, be little doubt that its 
present tendency is to breed a most dspraved aad da« 
inoralifcd v .incty of the genus homo. 

We h.X'.l lur d.-.ys been riding through a btoad belt 
of rough and dibconsol.^te scrub, breathing' an atmosphere 
of pulverulent dust ; but alter crossing the Gtey range we 
enter a broad expanse of green and piassy downs. 
Breathing the ethereal and invigorating brilliance oi' the 
dry air, our spirits tlsc, and we strive to forget the rough 
usage, the forbiuJm;; desolation, and the dust of the past 
week, borne, as wc suppose, w ith exemplary fortitude and 
Christian forbearance. The silence is profound. As we 
I ilk' onwards, the feelinjg increases that, as far as Uie 
absence of life or babitaben, or occapatiea is coaceiaed, 
we might be 



-the first that ever burst 



Into that silent ica.' 

Behind us the higher eminences of the Grey range rite as 
o>:t of a cloud of gleaming vapour, and these, from their 
appearance, are known as the liny Ruk/i. Around ut, 
detached squadrons of Emu$, run in uncertain lines; and 
before us, over a sea of verdure, is the mirage of a great 
lake. We cross stony ridges, or belts of vitreous and 
highly transmuted tiliccous rocks, over which our unshod 
horses walk wearilyi and once again we croM the graety 
plain, bearing almost due west. Water it tcarce, some- 
times spaces of 25 miles separate the water holes; in some 
of there a liquid it teen resembling in colour and 
consistency thin white paint, aad thit decoAion it 
imposed upon strangers as water. It tastes strongly of 
" cow." 

We cross salt bush plainti and bells of flaggy sand> 
stones, and at /otf— uov* the horizon — the peculiar 
outline of the rapfn, oaar iba locality wbcn In 
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explorers Butke and Wills [vatilhcd, Hm into view, Mid 

lends variety to the scene. 

Next morning, we colleft our shivering horses by 
inoonlif;ht (the gras* and ground being covered with hoar 
frost, and the pools with ice) ; and ere the orb of d.iy h.id 
arisen, we were thrrading a devious way over frightfully 
fctony lidges; and through thick, prickly scrub, tliat tear 
the emblems of our civilisation, and scratches our faces, 
to erncrj;c from it in a comJi! uii c l doubtful respetftibility. 
We afccnd a ranpe composed of !;rilty sandstone, with 
slope,', co\crcd \v;th f,illcn blocks and dcciyinj; frai^mcr.ts, 
piled up in chaotic confusion. Some of the hill masses 
are of blood-red colour, and exude salts of magnesia. 
Some are c!i\e coloured, or ochrey yellow. Some 
f«Minb';c- Uathstone, and same are a blending of all thcsf. 
The lithological character of these rocks are by no means 
dittindive, but they are evidently of tertiary age. Por- 
pbyritic dykes traverse, but do not appear to disturb these 
locks. High overhead are crumbling cliffs of mottled 
sandstone of curious outline. Around us the heat quivers 
in the hair, and against their mural sides, the bright sun 
dances with a fierce delight. By dangerous paths, we 
continue to ride up the ilopes of these fantastic-shaped 
hills, and, by some uoaccountable accident, arrive in 
•afeiy at the top. 

. Not a soaad (save the panting of our horses) disturbs 
the solemn and all-prevailing silencr. We are alone with 
aatnre in the centre of a great continent, and we 
filel that he, indeed, must posters a dull and incurious 
Bind, who is not impressed by the singularity and the 
Cbanaiag l«v«]ilMSS of the scene. Twenty miles off, 
across a grassy and park-l ke plain, the Coleman and 
M'Gregor ranges rise, clear and distind, amid the flood of 
light. The outline is wonderfully lovely. In the fore- 
ground a number of cone-l.ke and caatellated hills, of aJl 
cvloars, rise lirom the plain; the more conneded ranges 
ci the tadigiound appearing as if capped by numerous 
and cnormoue foitincations. Some of the isolated 
eeaieal bills terminate in sharp apexes or spikes ; others 
tcnBlaate with flat circular crests and perpendicular red 
■tdei, riilag out of slopes of yellow or reddish earth par- 
tially co¥Cfed by struggling vegetation. The whole of 
the hillt have approximately the tame level or elevation. 
Their toetoar bciag eatirely due to the effeAa of climate, 
operaiiag over iccalcBlable periods of time. I have 
CBdeavoaied to nprescnt the ootUm of tbeee hills in 
akatch No. i; bat I regret that I caaaetcoavey to you 
aay Idea of their aspeA, as I taw them, thioa|h the dear 
anbieat air— riiiag oat of a carpet green, with the aaa to 
iUaaiiaala thcB, aad dittaaca to eonea, and to heightea 
tbaeSia. 

Similar coantiy. geologically, exleads through aboat 3 
parallels of latttnde, aad about a of loagitute ; aad witbia 
this area, siUceoos minerals, each ai qauu in variona 
forms, agataa caloedoay, caratf ta aad epala are fooad. 
With the lauar oaly I pnipoio to deal. 

Theae iod» are evidently of Tertiary age ; but they 
possess no very distinA or typical charaAers. The com- 
ponent parts are giiity sand, or earth. The bedding 
IB obscnre, or false ; aad the cokmr Is apparently due to 
the adfflixiore of protoxide of iron in varying quantities. 
Tha colour is, however, striking ; blood red, fpty, brick 
red, cream coloured, olive, yellow, or mottled. These 
colours may, within a few yards, iusensibly blend into one 
another, or they may be separated by a distinft aod 
sharp line of deatarcattw, ai tn the epeciaieB that I now 
show you. 

In certain parts these loosely aggregated sandstones 
are held together, (as are the great sandstones that oveilie 
the coal formation of N.S.\V.), by irregular mahogany 
coloured fetuginous bands. These segregations of iron 
have, in some parts of the dittri<fl, formed fissurcb within 
themselves, and into these crcvicts a fine siliceous fluid 
has been introduced, and become consolidated. In other 
localities, where the necessary conditions have been 
fiweat, heM.iilicwwthrMdab«T«becoaeofaliMdi«Bd 



where these have absorbed infinitely minute traces oi 
nickel, or manganese, or iron, or all three, they exhibit 
all the lovely play of coluurs distindlivc of the precious or 
the fire opal. The specimens w<ll sctvc to illustrate this 

condition. 

Again, while some of the more aluminous beds have 
been subjeded {we shall suppose) to llie influence of heat, 
the plastic matrix has been rendered vesicular, and 
a number of the cavities so formed have (by subsequent 
infiltration) been filled by silica, which has become 
opalised. Spedroene labelled No. 17 aiaiplifiea thia 

condition. 

Again, as wc appro.ichcd the margins of thitdiatridi, WO 
pasjcd over certain beds of indurated and transmuted 
schists, and in these, small nodular concretions of 
siliceous ironstone can be picked out. These little 
flattened spheres are about one inch in diameter. On 
breaking them, numerous minute crevices are seen to 
radiate from a centre, and these hair-like fissures have 
been filled by a plastic mass, which has become opalised, 
but of no value whatever. In the reniform nodules of C. 
B. ironstone that are found in the cl.iys, or in the soft 
shale beds of our coal measures identically the same 
appearances are to be seen ; only, in the latter case, t)ie 
scptaria are filled with ordinary quartz. 

Approaching the main ranges, almost every other ridge 
is covered with splinters of a milky, or opaque variety of 
opal. Specimens Nos. x and 5 illustrate th<s, and the 
last named variety of opal. 

Without going more into detail, I must ask yoti to 
believe that it is only within a certain very small area, of 
this extensive opal-bearing country that opals of oay 
commercial value have been found. I fed that I need 
scarcely meatioo that opal is a siliceous mineral— an 
analyaiaof predooB opil showing 90 per cent of silica and 
10 per cent of water. That it is considered an unlucky 
stone by ignorant and superstitious people; that ita 
beautiful coetbiaations of colours probably depends upon 
the preteoce ot exeeediagly minute proportions of some 
colouring-matter, such as thoM prodocod by iron, alckel, 
or cobalt— the colour beiag lateaaified by the preeeaea of 
numerous invisible fraAnres. 

I may inform yon that over very large traAs of country, 
io the lower Bulloo, and Barco distriAe, opal is found 
filling the narrow aad irregular fissores of a feragiaoua 
matrix, or in delicate aeales, ao thia. that tbejr ^peer as 
if painted en lo the matrix : but these, howambMntiflil, 
caaaot be tuOlied bgr the lapidary, 

(To be coctinued.) 



PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 
Saturdav, February Zilh, iS9x. 

Professor (i. C. Foster in the Chair. 



New Members : — Prof. G. F. Fitzgerald, Trinity College, 
Dublin i Mr. C. Richardson ; Lieut. H. 1. Dockrell, R.N. ; 
Mr. W. Ford Stanley; General H. Mydc, R.E.; Mr. J. 
Buchanan. 

Prof. W. E. AvRTON, I". U.S., read a paper on " Faun's 
Accumulator," f;ivjii|; the results cf experiments made by 
him and Prof. Perry on the citicicncy, storing power, and 
durability of the battery. The •lliciency was got by 
measuring the power put in and comparing it with that 
taken out, by means of Perry and Ayrton's volt ji.ieter and 
ammeter, i he amliors found that the cell has great 
resuscitating power if left insulated after all the current 
appears to have been di8th.ir^;ed. Care had to be taken lo 
sec that the cell was quite discliargcd by letting it stand 
on open circuit for intervals and discharging between 

wbiln. WheaiUtwn dOM thagrteuid that the total 
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Sulphur in SJiale Naphtha. 



r CuEsitc.M. Niw», 
t MiiLh J, iMj. 



iMt for charges up to OM laiUioo foot-pounds need not 
ho greater than i8 per oeal. With tlower cfaaiset they 
got a kNM of only lo per cent. At to the storage, a mean 
cmwt of iS Ampires gave after eighteen hours' dis- 
charge (six honrt oo three cooBccutive days) 1,440,000 
fixM'poaada of work, equivalent to i hone-power in 
foi^-thtee minate*. The cell coaHdned 81 Ibi. of red^lead, 
that makiag a capacity of ahont (8,000 foot-ponodi per 
poand of red'lead. Tho cell ahowcd .no deterioration 
after two laoatha of work. 

Ftaf. AntTOM then described a new fbtm of hia Diapar- 
aioB FhoteoMteri adiicb greatly reduces it ia n«a aad cob- 
TcaieBce. Tha ptiatipla of this instnunaat haa already 
been deacfibed to tho Society by the authors. Itcooiisis 
in using a CMlcawaleBs to disperse the stronger light, and 
thus obviato iha accessity of putting it at a great dis- 
staaca if it is very powerful, such as an eledric light. 
The powers of the two lights are compared by the eye in 
cstinating the intensity of the thadows of a rod thrown 
on a white screen of blntting-papcr by the two lights 
aimoltaneonsly. A sperm caodie w used as the standard, 
aad it is placed on a movable stand at an angle to the j 
path of the other beam through the lens. Both the lens | 
and candle can be shified to and from the screen along a 
scale giving their distances, and the stronger beam is 
reflected from a »mall mirror. This minor is ingeniously 
fixed so as to reileA the ray from the same part of its 
surface whatever angle it is placed at, and thus the power 
of an el< t'r;c Hpht can be accurately fiiven fcr ever)- 
angle along whith the ray travels from the lamp. Obfcr- 
vaiions are taken through red and green ^las^se.s to get a 
better measure of the power of the light. I'rot. Ayrton 
has ft und tint oriJin;u\ r .-.bj-tirb- tlic ri'^-'Sn rays of the 
eUcirit 1 very strongly, and hence, m order to pet a 
roper test of Tin cletfiric lamp, the photometer thoultl not 
e far frc m i!ic light. The new dispersion photoniuler 
shown is the nnly cne admitting of this precaution. 

Mr. SiiooLiiRrn stated that he had found rroni experi- 
ment that the carbons of the Swan and .Nlaxim incandes- 
cent lamps bore a much higher current without brealung 

when fed from a Faoca accaBtdator than ftom a djnunao- 

eleftric machine. 

Prof. Aykton corroborated this statement^ .-^nd 
that he had obtained a light of Soo candles from a M.axim 
lamp fed by an accumulator. 

Prof. SrLVANus 'IHompson then read a paper " On Ihe 
Electric Reiiitiiiui' t/ Carbon undtr Prtssure." It was 
generally stated tliat the resistance of carbon diminished 
under pre>sute, but be had found from rc cent experiments 
that the diminution cbstivcd wa? really due to the contatft 
bectwccn ll-.c c!c6roJcs and the carbon. L'nder pressure 
there arc more points of contact between the metal and 
carbon than without pressure. The result has an impor- 
tant bearing on the adion of the carbon relay, rheostat, 
aad microphone transmitter. 

Prof. AvRTON pointed out that as catbon apparently 
diminished in resistance under a ri^c of temperature, t:.!"^ 
would iiccm to indicate it as a compound substance, since 
only simple sub.stances seOBwd to iacrease in resistance 
with rise of tcmpcraturu. 

Prof. G 1:11 Kn: recalled that Dr. Moser haJ iupgesled 
that the alteration of the reeis.tancc of selenium under 
light was an effect of contaif>. 

A paper was read by Mr. G. Gori , " On tlit hi/lutnce of 
th* Form of Conductors on EUetric Cvttducdvt Kaislance." 
His experiments were designed to show whether there was 
a difference of resistance in certain liquid conduAors under 
the positive and negative current. None was discovered. | 

Dr. HoPKiNSON, F.R.S., read a paper " On the Refrac- 
titt Index and Sptcijic Inductive Capacity oj Trantfarent 
Intulating Media." He inferred from triod experiments 
and the ele&ro-magnetic theory that glass had a high 
refradive index for rays of very long wave length. 

Dr. J. H. Gladstone suggested that the point should 
be tested by experiment, and that the method of photo* 
gtaphiag tha reo lays night ha cmployad. 



Mr. J.Maci-arlane Gkav explained that an objection 
to one result of his former communication to the S iciciy 
on the specific beat of steam was really a confirmation o( 
it, atf Segnaah*s vahw waa r 



CORRESPONDENCE. 



SULPHUR IN SHALE NAPHTHA. 

To the Editor of the Chemic '! .V, : j. 
Sir, — In your abstraiTk of the Berlin, r Ji: iichte,yoh ti. 
No. 12, there i.H a note by Kalstadt on the occurrence of 
sulphur during the dry distillation of coal-tar. I may in 
this conntdion be permitted to slate that sulphur occura 
also during the fraitional distillation of shale naphtha. 

Shale naphtha is absorbed by means of scrubbers from 
the g.?ses liberated during the deittuilive distillation of 
shale for paraKn o 1-. Ti'.e crude product contains a very 
large r,uaatiiy of sulphur con'-poiindis, chiefly sulphides and 
sulphuretted hydr<;j:tn. I'iii'i ciudu produft, in the pro- 
cess of rctinir:^, is treated with the strongest sulphuric 
acid, and then w.th excess nf caustic soda, sp. gr. i j6o, 
after which it i^ di^ tila :!. \N l.ile tbe liphtormure ca'cous 
portions are beitit; di;',. IK d over, tbc sulphur is libfiated 
in greatest quantity, and maUs itL appearance as minute 
crystals round the water-lute ol the separator. This mode 
of distillation cannot, however, be raid lo be dry distilla- 
tion, inasmuch as the still is urged by steam alone. It is 
very remarkable that sulphur sl.ould separ.iu- in this form 
after the naphtha has been treated as iin:;c.itcd above. 
The more gaseous portion of the distillate tmelli strongly 
of garlic, but affords no indication of sulphur bf the 
ordinary methods of testing for such. 

Some time ago I mentioned the occurrence of this sul- 
phur to an eminent chemist, who suggested that it was 
probably due to a hydrocarbon disulphide, which undergoes 
decomposition in the process of distiUatioo. This view is 
perhaps supported by the observatioQ of R. Otto, Berliner 
Bnichte, vol. 13, No. 12, that aromatic mcrcaptans are 
converted into diaulphtdes by tbe sAion of sulphuric acid ; 
and this fuggeits the question— Hay not tbe suljpbor com* 
pounds present in the end* naphtha be idmiUrfy afEtOed 
by sulphuric acid 1 

Sulphur is also found in considerable quantities in the 
drips from the gas mains or condensers from shale re- 
torts ; but the produAion of sulphur in this case is well 
known and easily understood, viz., the ndion of sulphitca 
upon sniphides. I think the existence of sulphur in the 
distillatioB of coal-tar can be similarly explained. Thus, 
during the dettfliAive distillation of the coal, sulphuretted 
hydrogen is liberated in greatest abundance, while the 
niaxinam yidd of gas is being produced. After the make 
nf gaa begins to fall off, tbe ooniinned sAion of the ex- 
ii auaterdrawa ia small qvanldtietof air through tbe retoru, 
which bam the solphar of the fSfritaa left ia tha coka» 
thus fermiog salphurous acid, unneb, «« condeaiatloo, 
reaAs on the sulphuretted hydioMa with tbo prodoaioa 
of sulphor. This sulphur is disaolvad or ahiotMd bgr the 
naphtha, and afterwards alimiaated 08 distilling tha tar. 
— 1 am, &c , 

RoiBRT Twvn, llaoagar. 

Clippto* Oil Works, bvJobHleM^ 
Fcbiuaiy 14, alfia. 



A Sulphur Oxychloride. — J. Ogier. — This new com* 
pound has been obtained by heating together to 250' in a 
sealed tube, a mixture ol equal weights of sulphur chlo- 
ride and aulphurj'l chloride. It boils at 60° to 61°, and is 
readily dacomposed brheat. It is a deep red liquid of 
tbe sp. gr. 1*656. Its vapour-density tatcen with Meyer's 
apparatus is given as 3-98,3 •84, 3 75. The autT ~ 
^ to It tha fbrmola isaOCla.^«ai^(c« Rmduu 
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Comptts Rtndui Htbdcmadairit dtt Sfancts, tie I'AcadimU 
dti Stitnett. No. 7, February 13, 1882. 

Double Salts fenned by the Haloid Salts of 
Mercury .~ 11. Beitbelot.— A tberaio-cheniical >lody. 
TlM aathor remarks that the complete theory of saline 
naAioas requires a knowledge of the formation of all the 
compounds capable of existing, t.«., of the simple salts, 
bydrated and anhydroui, and also of the double salts, the 
acid aad the basic salu, which may be formed either in 
the nwtel or the dry w«r. Tbeic part Is especially im* 
poitrat In tbs itudy of the netaUic talUi qr teaioa of 
thdr f(BraMttioa>beat aad their state of dissociation. If 
this doable MUf je ity is kaown, the inverse dtsphcemsots 
aad ths eqauifana sn a aecesury ccnsequeirae. He has 
ahesdy dnelo|Nd this diaoiyfor the acid taltStand he 
now parposes to mMt apon a fbrther ayplieitfoB by the 
ciamination of the doable salts of silver and mercory. 
For this purpose it was aececsary to meason in the first 
place the formation-heat of an entire group of bodies, 
ceaiprisia|; the principal doaUe salts, which may take 
their rise id a given decomposition. The author hat done 
this for the salts of mercury with reference to the deriva- 
tives of the four fundamental hydracids, the hydrochloric, 
bydrobromic, hydriodic, and hydrocyanic. 

Researches on the Nitrogenous Acids derived 
from Acetor.s.— G. Chancel. — 'I'hc author's general con- 
clusions are that the accton of a normal .ncid gives a nitro- 
genous derivative, vciiich reducing agents transfoim into 
the next lower htimologuc of U,e acid generating the 
acetcn. On the contrary, tlie aceloDs of isomers of the 
normal acid pass over several stages. The formation of 
these nitrogenous acids is a charaderistic reaction of the 
acetons, and renders it possible tn diKtin,!ui''li the primary 
alcohols from the secondary' and tlic tcnu^r)-. In certain 
cases it is capable of giv ng precise it^dicatioos OB the 
internal constitution of the acids and the alcohols. 

Electric Anions in like CendoAive Systems.— M. 
Depies.— A aMthemstical psj^ri aot capable of mefal 



Bledkrie Transfer of Energy to Qieat Distances.— 
M. Depres. — With Gramme machines of the small kind, 
weighing about 100 kilos., and modified according to the 
principles which the author has indicated, he has obtained 
a work of 37 kitogrammetres, the resistance interposed 
between the motor and the receiver being 786 ohms, re- 
presenting the distante tjl jS & kilometres of ordinary 
telegraph wire. 1 Ins ir.u.s^ur is efTcdcd without the 
appearance of spaiks .^t il;c brushes, the machine re- 
maining perfctily cold, and wahuut tJ^c necessity of taking 
special precautions for the isolatio". of the condu;icr.s. 

Mcihods of Comparing Coefficients of Inducfiion.— 
M. Uiillouin. — The author concludes that it is easy to 
con»^tiuA two coils, such that their mutual indudion- 
coefhcient may be calculated with any dciiired precision. 
By means of the methods of comparison of which the 
author has undertaken the study, the special or mutual 
coefficients of indudion of any coils may be determined 
to withia less than zaoootb. 

Geoerality of the BteAfe-Gbemieal Method for the 
Figuration of Ekai9'CbemieslLlMa.->A.QnUiba>d,^ 
The aathor proposes the fbUowiat taws'* If «o placa at 
a venr small distaaoe bom a shader horiaeatal asttbn of 
AMtalciaAlv fitted I0 the sides of aa dedteiljptic trough, 
aajr aaseaiMaBitrh a temol vertical q/Bmbt/e ekdrodes, 
the celoaicd aan vhkb tala lisa npuwnt with a very 
PBsealanBoB dM Asoiaiie tgftum of equipotential 
Ucfa would ba ihta tgr Iba dinft appliGatiea oC 



elc^todcs npoo a coadaAive pfaHie taben 
within the saatalliaitt. 

Hydrodynamle Bapetiments : Imitating Electro- 
magnetic Pbeootnena by Liquid Currents. — C. 
Decbarme. — Not capable of useful abstradicn. 

Magnesium Oxycbloiides.— G. Andr^.— A thermo- 
chemical study. The author has obtaiaed aad fftsmifie^ 
the following compounds: — 

MgCI,MRO+ 16IIO ; M;;CI,Mj'Oi6IIO ; 
MgCl,IoMgO,l3HO ; Mi;Cl,n Mf;C),iOHO, 
and another compound containin.; ilic same relative pro- 
portions of magnesium chloride and oxide with iSlIO. 

Adtion of Potassium Cyaitide upon Potassium 
Trichloracetate.— £, Bottrgoia<— The author has ob> 
tained a ciystalUiM eonpouad, which he ha* a«t yet ea* 
aauned. 

FormattoooHeat of Hydro-fenicyonie Add.— M. 

Joannis. — The author adopts the number -t- 280*5 cals. 

Galad\ine.— .\. Muntz. — The author has isolated this 
coir j ound from the seed of lucern. It closely resembles 
the guni.s, having; the compofition CjjIlioOio. It is 
dextrorotatory. It yields much mucic acid on treatment 
with nitric acid, and yields saccharine matters if boiled 
with dilute mineral ricids. In its physical properti.sit is 
identical with the galadosc derived from milk sugar. The 
author suggests that it may be the m.-«terial whence 
female herbivorous animals derive the elements for the 
sugar of the milk secreted. 

The Aconitaies — E. Gainocbtt.— The author gtvcs 
the preparation, properties, and fonaals of a BOmber of 
the salts of aoonitic acid. 



V'erhaiidliiiigfn d<s Vrreins zur flrJ'OrdtruH^ dtt 
Gtteerbfidiifs. December, 1881. 

" Denaturation" of Alcohol by the Addition of 
Wood-Spirit.— Prof. A. W. Hofmann, Drs. Kraemer 
and Loewenherz.— The authors admit that, in view of 
the various industrial purposes to which alcohol is applied, 
no one ingredient can be used in all cases to render it 
unfit for human consumption. They propose that spirit 
used in the manufacture of aniline colours should tie 
mixed with 3 per cent of wood-spirit, instead of 10 per 
ceat as heretofore. Alcohol used in niaking lake-colours 
fx paper-hangings maybe mfaMdwith |pcr cent oil of 
turpentine, and that for aiercBiy folaiiaale either with 
the same proportion of oil of ttnpeatiaeorwtth 0*015 per 
ceatofamnuiloil. 



January, 1883. 



This 



BulUt'iH de la Societc Chimique dt Pari$t 
Tome 36, Nos. 10 and 11, 18S1, 
A New Apparatus destined to show the Dissocia- 
tion of Ammoniacal Salts. — D. Tomniasi. — This appa> 
ratus, the diitocioMcopt, is composed of a glass tube, 20 to 
25 centimetres in length, by 3 or 4 centimetres in width. 
In the interior is suspended, by means of a platinum wire, 
a slip of blue litmus paper, previously steeped in a solu- 
tion of ammonium chloride, which has been previously 
neutralised by the addition of a few drops of ammonia, 
avoiding excess. A cold saturated solution is required. 
The slip of litmus paper, after having been withdrawn 
from the liquid, is slightly pressed between two folds of 
blotting-paper, and is then suspended in the glass tube 
while still damp. To use the tube it is simply plunged 
into boiling water, when the paper at oace becomes red. 
On pluaghif It agaia into cola water, it Is i«adt|ad Uue 
agaia. 

Now MiAbod Of DMtmining Gypsum in WiMt. 
-»B. Boodnd.— Xuettad ia fUL 
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Meetings for th$ Week, 



t Cmuiicu. Nkwt, 
1 Mwchsr" 



Constitution of Complex Mioeral Acids derived 
from Tungstic Acid.— D. Klein.— The author considers 
that m the hypo-.hctic molecule, 5HiO,i2W03+*Aq, 
theic appear to be 8 hydroxylcs which are only substi- 
tutable by bates, and 2 which can be indifferently substi- 
tuted by basic residues, or by monaiomic residues derived 
from poly-basic acids. 

jS-Cblonttcd Alljl-Cblmideaod tome of ita Oeriva- 
livei.— P. vm Rombaigb.— Not witafcle for abMnAion. 

Raasian Cbemickl gocklty. S c wI OB Mwdi 5/17, 
t88i.— M. Eremioe «xaaiiaod tko tflbftt of the tempera- 
ture of the voluie«eopoa bwiamaad catdniB tolphates. 
Barium sulphate ta volstiliied, and calcian aalphatc is 
reduced to sulphide. A quantity of gas ia pfodiiced, 
which, if passed into potassa lye, gives potasaiaai aitnte 
and nitrite, whilst ozone escapes. 

M. Boutlerow read a note by M. Gustavsoo on the 
transformation of the carbon chlorides into corresponding 
bromide.". Also a new method of preparing solution of 
aluniinium ioJide in carbon disulphidc. 

The Secretary picsented, on behalf of M. Kanonnikoff, 
a meinu r on the influence of the strudlura of 0l|ailic 
sub^itanccs upon their power of refraAion. 

Also, on behalf of Nl. Karwow>ky, a memoir on the 
results of the analysis ol the excrements of bats, showing 
the absrriLf of tup:it compounds, and the analysis of an 
abscess extracted from the ovidu^ of alien from Kokan. 

.\j'^o, on behalf of M. KartcbewaU* an aaaljraia of 

mineral waters fiom Dercsow. 
M. Boutleiew saw aa aeconot of ioa at tho critical 

pressure. 

M. Lubavine, presented, on behalf of M. Fedoioff, ihe 
exposition of a law relati%'e to tht; values uf tlie aiumic 
weights o( the elements. Thi* law is ixpiessed in the 
form of a table, where the elements arc arranj^ed in eight 
groups, .ind tu each element is appended a number. To 
pass from tliefe numbers to the approximate values of the 
atomic weigl.ts it is fjilicienl to raise each number to the 
3-3 power, and to mattipiy the result obtained by y-Sihs. 
If the homogeneity and the hkeness of the elements are 
admitted, we may conclude that il;e elements are ranged 
in the natural s-ys-lcm in tlie ic;crca>in^ ai ilhnielical pro- 
gresiicn of the surfaces of their atoms, and lliat the 
aloniieily and llie chemical properties of elements 
may be considered as essential fun^ioot of the same 

Tome 36, No. 12. 
Abnormal Development of Certain Planes in the 
Crystals of Citric Acid.— M. Ch. Clccz.— The author 
gives the figures and neaaures of certain well«dcfiaod 

5 ratals deposited from a lolntion through which a cwitat 
chloride had been paated. 

On Colloidal Tungstic Acid, and on its Analogy 
with Paiatungstic Acid — M. D. Klein. — Colloidal tung- 
stic acid is kiRi Aii to ( 05!-ess a great stability, and is 
only converted into the int^uluhle acid at a temperature 
bordering Upon dull redness. The autho: Ku^^i.u sts that 



this colloidal acid may be formed b^ some unknown tung- 
atic acid, probably tiM atill ai 
laWOj.sHiO. 



pafatnagatic acii 



ig- 
id, 



Re<5\ification of Alcohols —M. E. Maumene.— Tl» 
author combats an assettion of M. Laurent Naudin, con- 
cerning his patent No. 86,636. 

Determination of the Solid Extract of Wines.— 
M. E. Maumen^.— The author considers that the results 
obtained hyaimple evaporation at 100°, are comparable 
and mndcotly caaa Ibr pcaAical pwpowsa. 

Rt9H$ Umif/truUt da Miiu$,dt la Mttalturgit, &c.. 

Mo. *t Septenberaod Oaober, s88l« 
Thia nnniber eontalM no chenical nattar save axtraAs 
from the Cam^ Rtmdui, which ban baeo doly aoticed. 



HISCELUNEOaS. 



Molecular Compound of Camphor and Aldehyd. 
— M. P. Cazeneuve. — Camphor shaken up with an 
aqocous solution of aldehyd, seizes hold of the latter, and 
is transformed into a liquid which floala upon the aurlace. 
The compound ia dissociated at ofdiaaiy terapcntMieai 
leaving a leaidue of camphor. 

IttvetatOtt of Sugar by Carbonic Acid.— M. E. 
Uanmen^. — M. von Lippmann has obtained 44° with 
caitonic acid under pressure. M. Maumene was the first 
to overturn the hypothesis of a division of inverted sugar 
Into equal parts of glucose and chylariose (levulose). 
InaAose may be obtained by the adion of equal weights 
of normal sugar and silver nitrate, both in concentrate 
•ointions* 



Importing Atmospheric Air.— A Berlin newspaper 
relates an amusing story of the famous German scientist, 
Alexander von Humboldt, who took adv.mtaKe of the ex- 
emption from duty of the covering of articles free from 
duty, formerly the rule in France. In the year 1S05 he 
and Gay-LuBsac were in Paris engaged in their experi- 
ments on the compression of air. The two scientists 
found themselves in need of a large number of f;lass tubes. 
This article was exceedingly dear in France at the tiine, 
and the rate of impost upon imported glass tubes 
waa iomething alarming. Humboldt sent an order to 
Oemany for the needed articles, and gave directions that 
the manufa^urer should seal up the tubes at both ends, 
and put a label upon each tube with the words Diuttche 
Luft ("German air "J. The air of Germany was an 
article upon which there was no duty, and the tubes were 
passed oy the Custom officers withent any demand, and 
arri ved ftto of daqr io the haoda of Uw I ' 



MEETIHGS FOR THE WEEK. 



t, alhj— Wytical, 3 "Further Experimenli on the Di»- 
JR charge of ElcOricitjr by Heal,'' by Proi F.Gulhric. 



SATUROAfa 

■"•1.- 11 . 

MoKMV.Clhi— Lwtdun lattiiHligB,]. ... .... . 

— > Royal Initiiotieat 9. Ocaersl Uaaihlr If eaiis«. 

— Medicil, 8.30. 

— Society o( Arts, t, «' HydwMe Machhwiy,* ly Pwt 

John Perry. 
TusSB&T, Tth^lastitale of Civil Engineers, 8. 
Pathological, 8.}0. 

— AnihropolcMical In»titatc,S. *'Ob tba AbOfij 

Inh»bUi - 
Man 



Rot si lattllatlon, 3 
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TO CORRESPONDENTS. 

R. Burton.— I. The letters L.S A. mran Licentiate of lbs Society 
of Apothecarim. a. Voar second quciiion htc3 belter be addressed to 
xbitJ'ktfmMttitit'llJtlimilmthtLaned. J. It would be exceed- 
Ingto indiaeraet to giva an ettinate of tb« relative slaadiag of the 
■sdleal dsanes aiutsd at C " — 
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VOLUMETRIC ESTIMATION OF ANTIMONY 
IN THE PRSSBNCB OP TIN. 
^ B, P. HBJUtOUM. 

Havmo espariMcad eoBtidenUe diflkaltjr to oMaiDing 
even appfouoMiely accarmie retolu by lha umal rndbodt 
for tka analyaiB of allovt of antimooy and tin. I triad the 
CaJlowiiMt p t p w a i i aod Imruig foand it awc c ti ft il I auboiit 

• abort daacfiptioa of it to yoor laadarat baliMtog II to b« 
•a yet nobnowfi. 

Tbia proeaaa ia appUeabla to alloya aoeh aa Britaaoia 
natal or igrao aMtal» aaddmaada apoa tho fluft that ami- 
OMMrie cIiImMo b ladoead to aofiamiow oUoiide by 
hydiiodic aeidt wUh coaaaqoaat libaimtioa of iodiaob whilst 
ataniiie cblorida ia ■madooad. 

Tba allagr* io a eteia of fioe diviaioo, ia diaaelvad in 
ottoog bydradilorie ncid with ths aid of heat, and with 
frrqneotadditioaaof eaiall qaaatitiaa of pata*»ic chlurate : 
alWr tha wholo o* the metal itdiaioivad a amall piece of 
potaai-ie chlorate ia addei, to eaaore the oonvanioQ ot the 
■niimon'iMit chloriJe into amimonie chlorldai aod the 
solunon c«-ntly huilod Until alt the oxidee of chloriaa have 
Veen expelled. The aolution ia then allowed to cool, and 

• aNgbt exccea of a atraag aointioa of potaaiie iodide 
added. The free iodtoo ia uco eatimatad by aMaaa of a 
atandatd solution of aodie bypoaulphite. 

8iace iza parts of aatioMwy Ubento 054 parte of iodine, 
the amooat of iodioa fbond naltipUea Iqr 0*48031 will 
givo the amoant of aatlnooy preieat. 

II into, or other metal whnae pereblorida ia capable of 
Ubeiating iodine, b« preaent In the alloy, ifao tin aad aati> 
mooyaiay be obtained as oxides by treating the alloif with 
aitik add aad avapotatiog, and, after bsing watt waahad, 



•may be boiled in atraog hydtocblorie add, and tho anti* 
mony determiaad a« above. 



THE ELECTROLYTIC DETERMINATION OF 
COPPER. 



Ih a paper read by Mr. J. B. Mackintosh, of Hoboken, 
N. J., before the Virginia meeting of the American Insti- 
tute of Mining Eagineera, he state* that he had marie a 
•eriea of exparimeata with the Luckow eleArolytic deter- 
mination of copper. Mr. Mackintosh deacribea the 
manner in which he adapted the LdcIhiW matbod to the 
aoalytia of copper alloys as followa 

I distolvod the alloy in nitric add, avapocatad the aolu- 
tioato diynacaio got lid of dioosccaa of addi dissolved 
the tatldao la water witk tba addition of a finr drops of 
oitiic add to disaolva tba basic nitmte of eoppar formed, 
' to tbia adntion added 4 or 3 drups of a eoooeatrated 
of eltiie add. Tbia aolotioo was Hum pncipi- 

ItOB iwoBaaaen 
ia iMCdailatlog 
at oece, I hara it a wa a gad ao that tb« 
whole eanaol traverses the row of dishes, the negative 
pde of cadi aat being conncAed with the positive pole of 
tbo next soeeeeding one. In this case, if « be the number 
of diahes; thea a-t-i is the number of battery'^elis of that 
aise used. Some of the results obtained by this method, 
aod on duplicate portions by precipitation Irom sulphuric 
add aolatMMi, an aa followa 



laiad la a alatiBaaa diah with a 
caDa df aboBt oaa quart capod^. 



Sslpharic Nilric 4- Citric 
Acid. Acid. Error. 



It 



N 



I grm. brass 



9800 
9g'8o 
98-9-2 
9874 
9(3 60 



994a 

IOI'22 

ioo'4 1 
loo- J7 
ioo'45 



•+i*4a 

+ » 42 

+ 149 

+ 1-55 
+ 0-85 



.• .. ^'83 €6*58 •fo?! 



In only one case was a smaller perceatago obtained by 
the u&e of this matfiad s aod io that case, the precipita* 
tion of the copper was not oonplata. In many casaa, 
afam, ia which the amount of error ivaa lata tbaa t par 
cent, small quantities of copper escaped piacipitatioa, 
and were afterward found in the solution. 

Mr. Macb i o t osh baa folknred up tha nattar, aaabaiag 
the coppar depodted, ia which ha datamioad carfaoa, 
bydrogaa, and nitrogen ; and bo reaches the cooclusioo 
that aoato organic matters, and io all probability all, in 
the preeence of nitric acid in the copper solntioa under- 
going elefirolysis, caase erroneous results ; that fiam a 
nitric scid solution, with no oigaaic matter, it iaaatiomly 
difficult to separate all the copper; aad that tbo otd 
method of ele^roiysis from the aalphatO ia tbo bast. 

Mr. C. Luckow has taken up tha matter ia theCA«Mfi^#r 
ZcUtmg, in which ho states that he added urtaric acid to 
the oitric solution of copper ooly with the special purpoea 
of preventing the injurioua aftioa of mangaaeso salta 
when present, with special rcferaoce to the aaaay of tbo 
Maoaiald copper slates. He etataa also that tha ibfm of 
tha apparataa was designed with that oUeft in view. Ha 
advises that tartaric add be diapeosed with, except when 
small qoantitios of maogaoasa are preaent, ana says it ia 
aaay to dapoait tha copper from tho adutioo holding free 
nitric add, if care bo taken to drive off aitroaa ad^ aad 
not to oae too strong a omtax.-^nguuerhg mud Mmuig 
foumat. 



THE OCCURRENCE OF OPALS IN CENTRAL 
AUSTRALIA AND QUEENSLAND.* 
By JAMBS R. H. ROBBRTSON, F.0.«„ FJMA 

Mp-».) 



Thb comparatively sm.iU area, within which opala 
of commercial value— that is, in respcA to quantity, 
colour, and thickness— have been found, omdsts of 
castellated sandstone hills of curious configuration. I 
have attempted to delineate in a sketch the physical 
features of the two hills, under which the best opals have 
been found. . These hills with their mines or openings 
will hereafter be designated "Aladdin." As in certain 
localities, minerals occur in certain dtstlnAive forms, so 
each locality that I have named can at once be distin- 
guished by the charadleristic form of its opals. 

Instead of the thin, thread like, or scaly patches that 
are found in the liver-coloured matrix of the Bulloo, or the 
Barcool country, it is found in the Aladdin hills in all its 
most valuable and lovely forms as precious opal, as 
fire opal (or girasol), as common opal, as wood opal, aad 
as hyalite. At Aladdio, it ia Ibiwd uadar tbo fdlowiog 
conditions: — 

Firit. Masses of laminated ferruginous silica of soma 
thickness are found embedded amon^ the gritty sandstoao 
beds, and these masses are occasionally divided into 
squares by comparatively wide fissures. When broken, 
some of these pieces are found coated with a layer 
of opal from ooa^dghth to ooe-fourth of an iacb 
Uiick. The opal is arnogad io bands of brilliant emanM 
green, or bluiah green, yellow, or red. 1 show von 
in Specimens No. 7, two large piaeaa, coated with opal on 
three sides, which for beauty can scarcely be surpassed. 

* Paper rwid b«for« the GUsgow Oaalosical So^iat* aad Chemical 
MUsaef thePWIesofblcsi«ocielr,JsaMsryaiid,iMs. 
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Sitond. In the country immediately adjoining Aladdin 
BiUt Urge qaantitiesof opaque opal or caUtdony is found. 
Naafsr ^Mtdia thU variety i* foand in a more refined and 
tnndvceot form, tlunrtag a Utile ooloar, ai is (vacbnen 
Mo i 

The Aladdin opal is found on the slopes of Iha two bills 
nteied to. These hills rise out of a level, grassy, or 
letobby plain. The slopes are composed of Iou&l>, de- 
cayllic piecea of aoft sandstone. They have an angle of 
at*,' TM top it a concretionary mass of gritty, loosely 
ugracated sandstoae, full of adventitious or accessory 
n^tea and minute holes. The colour is reddish or 
noUlediaad is due to the permeation of ferruginous water. 
The emu are redder than the underlying portions, and 
memUe badly burnt brick in appearance and consistency. 
The top of one of the hills is circular, the other is elliptical, 
ia Mveral hundred feet in length. The crests are 
dBvided by vertical joint* formed during consolidation, and 
have broken off by these, forming the perpendicular walls, 
and produce the castellated appearance referred to. The 
•ttau underlying the crests is composed of soft, grey, or 
ydlow earthy layers, closely resembling bath-bnck, ob- 
scurely beddedi diflcnlt to correlate, brokeB up by vertical 
joints, aad bdd togeiher by inegoUr ftfiage of isnaglBOBS 



TAM. At istetvals, soft and somewhat irregular or 
Stsaamtated bade of steel grey or chalky earth, about 
a^SitlodMa tblck« separate), these beds; and embedded 
iB this dialhy earth, flattened nodules or lenticular 
BMMM of what I supposed at fiist sight were ironstone 
ace ftwirf. Tbnaa nodules are of veiy aaiform size and 
ahapc, aboot 10^x6" x 5". They are fisund lying on 
their flat side. As these nodular masses are the principal 
tource ol opals, I would desire to describe thcni somewnat 
ia detail. (The author exhibited diagrams.) These 
noduleseooaist of an external crust or shell, the thickness 
vatyiog Irani ft" to i". This shell is built up of n number 
of tWn eoaeeatric layers of ferruginous silica, separated 

g' flae lioea of a U^t yellow colour. On being broken 
ese coneeatik laieia are seen In asAion to enclose 
a siliceous, sonaewMt eplioteiy, craanfeoloured kernel 
that completely SUa dw shell. These kernels are the 
real matrix of the wd. Diuing the process of drying and 
consolidation, cn«8 aad cavities have formed, separating 
parts of the kernel ftwn the shell, but invariably re- 
ticulated throughoat the naaa of the kernel. In the 
same manner, sej^taiia ftMim and apaces) have formed 
in the substance of the naid aball, addom, however, pene- 
trating through all the layers. These vermiform crevices, 
or septana,have subsequently become filled with aplastic 
or gelatinous solution or silica, which has become opal ; 
the quality evidently being dependent on the degree of 
compression, or the vaiiety and anoont of the colouriog 
absorbed, and the pUMIIBS of Other coodltloBa to which I 
will afterwards aUnds. I he** NOMrked that the nodules 
are found lying on OBO of their flatteaed sides. Now the 
thickest and best opals occor as a role (but not iovadably). 
on the lower surfaoes, where from jpavity yoo would sun- 
pose a fluid woBid aecamalate. The etevices or septaria 
occurring in the shell frequently eaUbil opal that emits 
rays of blood-red or eoieraM-gceen ooloor. Where the 
particlescomposing the shdl have beea loosely aggregated, 
sihca has been absorbed, and the sabataace oT the ahcll 
itself has become opalised. .. ^ 

The question naturally ariaio from wbeaee, aad In i^t 
manner, were these nodules fonned? Anaoged aa the 
shell is in layers similar to aa agat^ 000 la wdioed-io 
think that their origin is due to the lowtraiioa ofenoBOMa 
watt r 1 !Uo a cavity, but the similarity in form and sise, aad 
arranc;t;iiicnt in beds, of these nodules oppose oertaln 
diHicult c» If we adopt this view, we most acoooat for 
the white kernel within the shells. ^ 

If the shells have not been formed within a cavity (and 
1 am inclined to think they have not), they may possibly 
owe their orij^in to segregatioo alone. The kernel is 
composed of material mora conpaft and siliceous, and 



contains less iron than the sjpetincumbent strata. If 
one could imagine the iron or colourin<; matter abstrad^ed 
from that strata while the mass was in solution, the 
resultant wouM, I think, present an appearance very 
much akin to these kernels. As to which of these causes, 
if any, their origin may be due I am not prepared to say ; 
but I have laid out several forms of these modeU for your 
inBpe(^tion, along with about no illustr.^tivc specimenF, 
as I took them from the mine, that you may be enabled 
to form some independent opinion on the subje(5k. 

To my mind, the origin of the opal itself is not veiled 
in so much obscurity. On minute examination, I found 
that the soft, earthy, superincumbent beds contained 
curious vertical rod of ferruginous silica, similar to the 
shells of the nodules. These rods appear to lead from 
the layers of nodules up through the superincumbent 
rocks. On breaking one of these rods cut, I found that 
in reality it was a pipe containing, witbin h I llu js walls, 
a small round channel. I show you such a pipe, No. 13, 
The first of these that 1 picked out were either empty or 
contained a little powdery earth; and I at once recognised 
in them a clue to the formation of the opal, if not the 
nyfwiff themselves. While prosecuting my investigations 
amoag tiba sbatleied fragments of a recently fallen cliff, 
I came upon additional bits of these fradured pipes, with 
the cbanneU filled with opal. I have laid out several frag- 
ments of these pipes with the channels filled with opal 
cores (No. la). One or two of these cores in specimen 
No. 19 display throughout their whole body the wonder- 
ful and delicate play of colours charaAeristic of the 
oriental opal. There can, I think, be little room to doubt 
that the matter that formed the opals in the kernels 
described was convmed down through the mass of rock 
by meana off theae pqws \ but whether these fulfilled the 
double pofpoee fd coav^inc down the aubstance of the 
nodnlea themselvea as weU as the opal, aad whether 
these were synchronoos or separated bgr a period of time 
must be left for future ioveatli^OB. 

So far as I could discover, there are several lavera of 
these nodules underlying — interstratified, if you wi n,with 
sandstoae— the Aladdin Hills. These bade or layers are 
separated fitom each other, by several vertical leet of strata. 
The nodules are not all uniformly charged with opal, 
some are of little value ; others contain opal of great 
value. The most valuable atones are broken by the aa of 
smashing the nodulee. As there are no outward signs by 
which the opal valas of the nodules can be determined, 
each dionid ia futnra bo sawn across in order to discover 
the quantity aad qnalityof the contained gem. To the 
ri^t of Diagram Mo. j ia aa'oalarged sedtion of a nodule, 
shewing the mode in which epOl is fonnd within its kernel. 
The pipe that I have sketched must be considered 
imagiiiaiy» aa I have not btea sbis to trace such a clear 
connedUoB at ia hem dmwa. Those of yon who know 
the asfBsaee of the challi fonastioa wilt recognise In the 
occaneaco of Aess aodnles a doss saalogy with the 
layen of flints finmd la soma diatriOs when cbsllc is 
fonad. 

Fearll. I iMffo aa warn thaa oaa oeesaioa tematksd 
that tba sfSBM of Asm hills asssaisd a castellated or 
tunei fanBi sad swm ooaiposed of gritty. fomgiBons paiw 
tides of bridtJflm caamtsacy aad conar, and that It 
was somewhat porans. It has all the appearance of 
having been subjeAed to heat, and given passage to 
heated gases. In examining thia aaodatooe I foead the 
remains of pipes, or vertical ehannels, with otacutehr do> 
fined walls, nlled with common and pfOClOBS SVUf Of 
opal having a burnt, waxy, vitreous aDpeafSBee* Qpslls 
found in this sandstonc, occupying hales Of eavinsatOf 
filling up portions of the mass, where ^ sand hssbesa 
loose ly i m packed. Portions of the sabstaacs of the sand- 
stone have, in faA, become opalised. Von will find sped- 
mens in the table illustrating this condition. 

In the gritty, brick-like crest, opal is found of beautiful 
colour, in irregular shoots, among the Biatlis; or par* 
meatiog the substance of the matrix. 
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So far, the result of my investigation* go to prove that 
Um origin o£ opal is doe to the inBltratioo of opal forming 
■Mterial (siliceous waters) from above; and tut the sub- 
sequent elaboration, or the formative procaM, baa been 
•ncoaraged under conditions of pressure and haat; both 
of which I believe to be IkvoufaUei if not necesaary, for 
the solution, separation, and allimate aystallisation of 
the silica, that in so large a measure foran Uk opal. 
".These latter conditions I have Ml cstabLshed to 
liillj aa I wonld dcaif*; bat thia I cm Mjr, that the 
two Aladdin Hilla ais MMiattd ftooi ladi olh«'» and 
me titoatad betwcan Itoeetioad iBtfuAvedytea ofcoiiqpaft 
gnx vitreona PHritt; farther; that Iba iBdaratad 
cl^ya ara bomt in places, and bear evidence of having bean 
•afaJcAid to a high temperature ; that portion of the aaad- 
olona bean sinilar cridence ; and that the fiocat qoali^ of 
opal iauaa a tola, foond wilhia a naaonabin diitanca of 
tbaae^'Dyhea.'* 

Nor have I bean able to dctatmliM t^Mlur or not die 
Wbm exiata ia She coodltiona onder tbt UhnA of the 
Then can, however, be no doubt that from atl 
mae taige foaatitiea of opal will be obtained. 
¥niatever the ttteM of the resonnaa in depth, or the 
•nA cooditioaa finroonble or necessaiyier the develop- 
nwat or fonna^on of tlie opal, all evidence aeems to point 
to tihe htMtatim of these conditions. In other words— 
that vafataUe deposita of opal are not widely distributed. 

I hove ataladr that the occurrence of these nodular 
auaiea inclined me to the belief that their origin was due 
to aegregation ; and that it was probable that the opal 
fenna in the septaria, or tilling the fitanres of these 
Dodules, was due to infiltration. I wish you to clearly 
nnderstand that this is only an opinion; I cannot say that 
I have establi»hed it, even to n.y own satisfafiion. My 
<niioion is based upon finding opal in various forms, within 
the channels of the vertical pipes, as may be seen in the 
■ewal specimens laid out for your intpeAion. It may be 
held by some of your number that opal, as well as* the 
"casing," or shell of the kernel, have all been formed by 
ttgregatioH ; and that the fipes are due to the same cause. 
Dnal segregation in the one case, and the fadl that the 
channel within the pipts are sometimes cmrty, present to 
my mind certain difficulties lo the acceptation of such a 
cause. Still, I am not prer .'ired to nei;ative ;i. Iim.iybe 
permissible to say a few words upon the nature and o:i^,';n 
of the n;atcri.il tliat has (by subsequent agcnciL-L-l brxn tun- 
vertcd into cpal. It it. very probable that the material 
was derived from above, and from the rocks in which it 
occur?. Opal, aa you arc no doubt aware, is an amor- 
phous and I nc of the n.any furms i>f quartz. Roughly 
spcakinj'. it i.s compoFcd of Q2 of silita and S of water, 
Willi i.c: t.iin ttilGuring agents. You may consider opal as 
a solilicd mass of gelatinous silica, in which the propor- 
tion of silica and water varies. Vou may recollect that 
when describing the nature and colour of the rojk<i com- 
posing the hill ranyes, that I reiiiaiked that the surface 
of the rocks was occasionally coated by an efflorescence of 
magnesia salts. It is probable that the constituents 
necessary for the formation of opal may be obtained from 
the decomposition of the pilicate of maf,'ntsia by carbonic 
acid. Causes that would at first sight appear to be trivial 
and unimportant are often sufhcient to cause to pass from 
one condition to another — from the amorpiious to the 
crystalline state. The presence of carbonate of ammonia 
would be sufficient (under certain conditions of silica] to 
precipitate silica and alumina ; and ammonia may be pro 
duccd by the presence of some nitrogenous organic sub- 
stance in the solution of silica. You arc probably all 
aware that many of the forms of silica do contain organic 
substance, and this is proved by the change of colour that 
they undergo when suhjciled to heat. Chalcedony, rose 
quartz, carnelian, and smoky topaz, are examples of this 
condition. Probably the reason why opal is an amor- 
phous and not in a crystalline form (of quarts) iibeCMM 
of the presence in it of iron or manganese. 
The amooat of water coataiocd u 0!p«l tMiei coMidww 



ably— from 3 per cent, to to per cent. Opal diflers from 

Quarts in having a lower specifi: gravity and an inferior 
egree of hardness In refraAioo, and of course in chem- 
ical properties. The beautiful combination and play of 
coloara exhibited by opals are probably due to the 
colouring ingredient present,, and these may be infiuenced 
by the presence of sem; invisible flawa. The colours are 
intensified by heat and light. 

Some obacfvcra affirm that the diatioA bands of some 
varietiea of opala ate caoacd by infnaoiia, and that the 
red fire of the ooUe opal ia caoaed by the pfescaee of 
nlante paitidea of qaarts. 

In HnnjfEafy and auewere where opal ia fbnod, the gem 
ie fsand in trachyte^ and ia coatideted aa the reanlt of 
thedeeompoaftioBOflliatroch. The praience of Miiceoaa 
rocks may becouidered aa etaential to the tomatioo of 
opal, and, Uhe all mtnetal anbataacea derived bom 
adjoiaing raeha, It beare n deSnite relatian to the cm> 
ftitaanta of tin locfca* lioni whence, by decompceitioa, it 
was derived. 

DrDobUe, of thia Sociehr, has very kindly fiitniahed 
me with an aaalyaia of taa Opal of Aladoio, of the 
ferroginona ctoat of tlio aodalas, of tba wMia aMliis or 
kernel within this crust, of thaioek la whkh tbiia aia 
fonaedi aad these are as foUowa l-r 



I. OfttL 



Water 

BUica 




II. White Kemtl. 
Sesqniokide of iron . . . . 
Seaqnioxide of alooiiaa • * 
SiUca .. 



MO^OO 



ri5 
•3« 



100*40 

III. PmrngiiMU amtt ^ NoduU. 

Silica 3589 

Scaqaioaidoof ahmaina ' .. 2 99 
liOB .. 47'7a 



i'rotoaideof ifoo 
Lime •« 
Magnesia 
Water .. 



IV. Sandstone oj Hill. 

Sihca 

iSc^quioxide of alumina 
iron «« 

Lime .1 •< 
Carbonic acid <• *< 

Water 

Alhalicshrdiffereaoe 



3-SS 
0^5$ 



soo*oo 




100*00 

In the flats immediately surrounding these remarkable 
hills are several circular mounds, evidently marking the 
site of other conical hills, slowly settling down, under the 
influence of the climate ; the earthy portion has all been 
washed away into the plains ; the ferruginous nodules have 
been broken up by the powerful rays of the sun, the rains, 
and the winter frosts. Amid the wreck of material one has 
no difficulty in picktn;^ i;p pieces of opal weathered by 
the sun-rays of a thousand summers ; and bushels of matrix, 
or shells, may be gathered with the substance a network 
of hrilliant green threaJs of opal, which when cut and 
polished might be utilised as buttons, or breastpins, or for 
inlaying, or in t tht-r useful ways. 

I have taken up much of your time, and probably have tac- 
caededbieahaaMtafasinadioryoarpatiiMMekl 
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1 Uaichi«ki~ 



the deuite of tteoeennoice of opil in Central Awtnlix. 
My apoloff for lo dbiag mu in Iho dicnmaUnco Ihat I 
hsvc not been aUete tfwovcr ai 
ivonUinttlji 



I aUete tfwovcr aw i»oriiin«Udilli«occnr> 
(Mjnaw aionUinttljmii 
in Hoogaij, Boheaia, Saxra^, McsleO) Iceland, opals are 



■criM. Onnaatatai that 



ltaand,aoddiat in thoMCOunttwttlimr an **liMind filling the 
cnviiica or the aeama of {cntooi lodci. or ^ilw other qnatti 
concretions) embedded to iUat and tosetooe.** The 



descriptoo is certainly vague, and bo a>ight bavo added 
Brasil, were it occuf s m c o nnefBo n with traasmoted iime- 
stone, or in crevices of attend cballt. 80 Ite as I can 
discover, Autiraliaa opalswfll io (bo felan be non beard 
ol^ They oecvr under totally diflbnat coaditioos to those 
be ailodnio* aad to all a]»oanncoinqaaatiliaBtbat,thould 
IbofioibecMaoaapopa&raaftoattbebean^ of iuhnes 
It dns w ait ttoie Macly iriUa of Caatnl Anatralla 
wOl be the sceae of aa iadoatiy, as Inetative as it is 



The recoUedtion of the magnificent view from the top of 
tiMAIaddia biih comes beck aa a green and pleatent remi- 
B is ce n ce of a hN^ and wearisome journey. Though there 
is M soil on the top, a fbw stunted honeysuckles and hardy 
flowering plants have struggled into existence to ** waste 
their fragrance on the desert air." Among these we sit to 
•can the illimitable landscape and to watch the sun set in 
SB atmosphere of roseate glory. We see the light stealing 
over the plain, colouring the scrub and illuminating the 
cnrionsly shaped hills with golden hues. It vanishes from 
the plains, lo play among toe lesser hills ; wonderful effcdls 
of light and shade are visible. Mounting upvvard!^, bands 
of coloured rays arepmje&ed against the crests of the higher 
peaks that thine for a moment like burnished gold. While 
yet the soft and short twilight of these regions lingers on 
the mountain slopes, and the valleys arc in p«rti.-il darknesi, 
we seek the genial warmth of the camp fires and t!ie 
comfort of the " cup that cheers, but not inebriates," and 
tolled np in our blankets, we fall asleep unlci :nay I say 
—the shadow of the Southern cross. Ai .tn e.nly Jiuur we 
bad tamed our back on thcte quiet and sunny scene!:, and 
with our saddle bags heavily laden wit;i the spoils of 
the Al.idilin hills vvc ]og steadily back on our lung journey 
of well nigh a thousand miles towards Brisbane and the 
riking sun, meditating nil the w hlie on a further journey of 
13,000 miles through the land of the " Spread Eagle" 
towards home and friends. I did not at that time ar.tici- 

Ste that I ihoaid to toon after my arrival have the 
idly of sppearing before the members of this society, to 
dilate (as 1 have done) at no cunsiJcrablc length, on the 
physical geography of pait of" Gieaicr Dntain — the land 
of the Wallaby and the Kangaroo— and the geological 
aspeAs of the opsi oonntqr of Ceatral AoitraUa. 
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CHEMICAL SOCIETY. 
Tkunday, March i, t88s. 

Prui. II. 1-:. Roscuii, rre&ident, in the Chair. 

Thl fulluwing ceriiiicates were read for the first time : — 
J. II. L^ekLf.,E. O. Love, A.M. Palmer, W.H. A. Feake, 
J. Kubinson, and J. H. Stcbbinf. 

The following gentlemen were eleded Aoditort for the 
year :— Messrs. V. Howard, A. J. Greenaway, and D. L. 
T. Thorne. 

The I'Kt iiDENT then called on Dr. Jahp to read a paper 
" On l/it Action of Aldthvas on FhcHanthraqtunon in prt' 
itnce of Ammonia " (Third Notice), by F. R. JaPP and 
F. VV. Strcatfeii-L'. In a previous paper it was men* 
ticned that by the aAion of salicyl-aldehyd and ammonia 
on phenanthraquinon a compound, CJ1H14N4O, was ob- 
tained. The present paper is devoted to a fiirUier study 



of compoands obtained bgr aAiag uron phenanthn* 
quinoo in the presence of ammonia with hydroxy-aldehyda 
and with a aiellHniy-aldObyd. Tbepfepcrlies and le* 
anions of the varioos conpooads obtttoid an ^ven la 
detail in the paper. The gsnenl nselts nsgr be sammcd 
up as fbUowa:— Tbenaftton vaiieswilhtbe natnnof tha 
aldebgid eai|^emd. x. With aldebgrds of the beai 
series the lesAion takes pisee thas :— 



C6H4-C— O 

I II I +R'-CHO+NH,. 
C«H4— C~0 



- L 



C6H4— C— Ov 

CeH4— C— N*^ 

in whtch R' repreients a monad radical of the phenyl 
teriea. Furfnr-sldehyd sAa slto like an aldchyd of the 
benxene series. The compoands formed bdoog to tlia 
clan et substances which wen obtained by Ladabnig 
(B«r., is., 1524), ia whidi a triad ndicle. of the beat 
R'— CS, replaces the three atoms of bydrotea in tha 
amidogen aad bydnsyl groups of ottbo-aaudo-phenoL 
2. Vniea bydreqr-aldebyda of the beaiaaa aeticB an sn< 
ployed the resAion ia — 

C6H4-C-O 

C6H4— C— NHv 

II \c-Rf(OH)+3HaO, 

:jH4-C-N ^ 

the compound formed belonging to the data of the an- 
hydro-bases described by Hubncr. 3. With a melhoxy- 
alilehyd (the readlion of the methyl ether of Ealicyl-.ildchyd 
has alone been studied) both the above reaftioni take 
pl.ice simultaneously, and a mixture of the two compounds 
above mentioned is accordingly obtained. The above reac- 
tions, which may be regarded as condensations in the 
ortho-sei ie», ate iimst readily accounted for on the as- 
fumptiun that phenanthraquinon possesses the peroxide 
constitution ascribed to it by Graebe. The actions of 
ammunic formate upon pbenantbraquioon, and of acetone 
and ammoBtaupoBpheaaathnqaiaoa, an being lavasti* 

gated. 

Dr. Japi> thea read a second paper, " On the AppUcatioH 
of the Aldehyd and Ammonia Rtaction in determtninf^ thg 
Constitution of Qutnons," by F. H. jArr and F. W. 
SiKKATi Kri.n. As the reaction described in the pn vious 
paper prob.ibly belongs to the class of condensations in 
thi' ortho-series, it ought not to occi:r uith paraquinon?, 
and may therefore be used as a test of tlie oriho-position 
in qumon. Chrysoquinon and /i-naphthaquinon were thus 
noted. Chrysoquinon proved to be an urthoqoinon; tho 
second body yielded only a negative result. 

Mr. R. CowPER then read a paper " On the Solubility of 
Glnsi in Certain Rfti^entt." Aiiimunium sulphide was 
the fiist rcat4cnt, the adion of which was invc5tli;aied : 
103 c.c. of the ammonia, hp. gr. O'88o, from which the am- 
monium sulphide was prepared in the usual way, left 
o'ooi5 grm. residue. The other reagent was ammonium 
hydrate. A measured quantity of the reagent was sealed 
up in a tube of hard Bohemian glass, and kept at 100° C. 
for six days. The liquid was then poured out, neutralised 
with HCl, evaporated, and the residue ignited. The fol- 
lowing table gives the nsolls obtained s— 



H,0 80 

H2S .. ta'5 g*7 

Dilute AmaS (from AmHO 513 

Strong AmxS (from AmHOO'Oq*. Sf*0 47^ 

Dilute AmHO 0-982 i|S'8 49*) 

Strong AmHO 0 880 7*5 77 

AmUB (from AnHO cgSa) •. — frs 
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It will be seen that the dilute solution of AnHO snd 
AmaS have a very marked solvent aAion on glftH. 

Mr. R. CowpER then read a second paper, " On the 
Analysii of a Piece of Oxidittd Iron from the Conditutr of 
H.M.S. Spartan." The ipecimen consisted of a brownish 
substance, with many shining black particles, and resem- 
bled a piece of rusty grey pig-iron. Its sp. gr. was 3*63 ; 
it was veiy friable. Details are given of the quantitative 
' , which yitlitodilMfollowiiignMlti-> 



Carbon . . 
Hydrogen 



"•57 
024 



«7'54 



SiOa 16-98 
FejOi 01 2 
AljOj o'o6 
CaO 015 
iMgO 0 0^ 



IntdttbiemidM ii*t4 



CaprieoiMe .» 
Fenic oxide .. 
Perrons oxide . . 
Alumina .. 
Manganic oxide 
Cobalt Olid* 
Bodinm oxide .. 
Phosphoric acid 
Snljpnaric acid.. 
Chlorine .. .. 
Vaoadicacid .. 
MTaler 



IW5S 

The points of interest, are that there was not a trace of 
metallic iron, a great preponderance of ferrous over ferric 
oxide, and a comparatively large proportion of chlorine in 
combinaiiun with iron and manganese. Ordinary cast-iron 
rust contained 65 4 per cent FcjO^ anil 7'.(2 per cent FeO. 
A somewhat similar pfepondcrance of I'cO is given in an 
analysin of oxidised iron from the M.-^de nf a screw- 
propeller, by Liversidgc [J'rui. R. 6". of iSfW S. U'<i/»j). 

The Prlside.nt believed that a somewhat similar 
oxidation of iron was mentioned in Teicy's " Metallurgy," 
in the case of an iron pump at the bottom of a coal-pit. 

Dr. Debus mentioned the conditions under which the 
oxidation bad taken place : the iron formed part of a box 
through which ran a copper pipe. He then recapitulated 
the points of interest in the paper, and especially drew 
attention to the large amount of ferrous oxide. 

Dr. Dt;pRfi suggested that the rapid oxidatioa was 
caused by a galvanic aAion of the iron and COpptt, ntbtr 
than by the mstiag of iron ia sea^water. 

Dr. Debus diaagrasd mtiidjrwith the aanestioa «r Uie 
last speaker. 

Tm Secretary then read a communication " On /A« 
Attitm Sodium UydraU and Carbenalt on Ftlspatt and 
WM M mt i U," by W. Fuoht. The author has made 
may qnantitative experiments on this subjed. Thus a 
■pecimen of Adularia felspar was dried at 120% and di- 
■BStodf with about 4| times its weight of sodium hydrate 
ill atfoag solatloo, for twenty-five hours, at loo^ in a pla- 
tinum vessel ; 35*4^ per cent of the Adulaiia was ren* 
derefl soluble. The general result at which he arrives is 
that sodium hydrate ads powerfully aa a solvent upon 
these silicates, but that the strongest sodlnm carbonate 
has but a slight tdios. The author also proves that the 
aaion of sodi««i9dlMe to simply that of a solvent. 

The SSCUTAKV read a second paper by Dr. Fugiit, 
*• On tkt PnfmraHon of Pure Nitrogen.'' The author was 
quite unable to remove the last traces of oxygen from at- 
mospheric air, either with pbospbontt, potasiinm pyro- 
gallntCi hyposulphites^ an alloy of a parts of potassium 
and I part of sodium or metallic copper at a red-heat. In 
all cases the nitrogen contained oay^en, and developed a 
brown colour in potaaaiam pyiogallaie. He was able, 
howeter, to remove tha onyges completely by passing the 
gaa over a large swfiwn of ferrous hydrate freshly precipi- 
tated, by adding » Mmag sdntioo of 80 gnns. of caustic 



potash, to a aomtloo of aoo gnna. of Hanon sulphate. 
Mr. W. H. FMim ihM iwd ni 



Observations on tie Luminous Incomplete Cjiiihusli n of 
Ether and other Organic Substances.'^ The autlior ob- 
served, when evaporating ether in a shallow vessel on a 
strongly heated sand-bath, on a dark evening, that a pale 
blue flame was floating about the surface uf the sand. On 
referring to Ginelin's M.nndbook he fonnJ that this pheno- 
menon had been otjstivcd by Sir H. Uavy. Dobercincr 
and Boutinny h.i'> e .i)bu | .U un ilcdii! similar observations. 
In the prcbcnl paper the aut.icr lins purs-jcd the investi- 
gation somewhat luithir, 111 order to produce the elTcil on 
a sufl'icientl y hirs;c -sLn!.: fur lecture purposes. It can be 
shown by diiciftinj; u jct of ether {prcfcrabiy containing 
from s tu III per cent ot ;ilcolioI) frum a w.T-li. bottle on to 
a thick iion d.sh heated nearly to dull redness. Elher 
enters into this luminous incomplete combustion about 
2(jo C, much irritating vapour being produced : the teni. 
pcrature of the firuvie is so low that it docs not char paper 
or inflame c.irbon disulphide. If the tlame be confined, 
as by a paper chimney, the temperature soon rises, and 
the ether enters into ordinary combustion. Another very 
efTedtivc nicth'jd of exhibiting this blue (lame is to suspend 
an iron ball, heated nearly to a dull red-heat, over a dish 
containing filter paper moistened with ether, when a lam- 
bent blue flame surrounds the ball. In all cases a dark 
room is necessary. Spermaceti thrown on to a heated 
iron ball gives a similar result. Olive oil, linseed oil, white 
wax, paraffin, stearic acid, oleic acid, and acetic aldehyd 
gave blue flames when heated. Methyl and ethyl alcohols 
and propionic acid also gave a feeble rcaAion. Benzene, 
toluene, naphthalin, anihracen, formic acid, acetic acid, 
benzoic acid, cinnamic acid, and phihalic acid gave no re- 
sult. T)ie phenomenon is probably analogous to that 
observed at ordinary temperatures with phosphorus. The 
author dcmonstr.iti-d with complete success the blue flame 
obtained as above dcHcribcd with ether and spermaceti. 

The Srciety then adjoi:rrn d to March i6;h, when the 
following paper will bf rc.ul : — " On VaUncy," by Dr. 
.\rm5troni^. The undermentioned papers are also an- 
nounced : — " On Pentathionic .^cid," 1^ Watson Smith 
and T. Takamatsu ; " t)n some Cnnstituents of Resin 
Spirit," by G. H. Morn-; ; " On the Preparation of Di- 
ethyl-napbtbylamin, and on the Action of Sulphuric Acid 
on that sabatance," by B. Smith. 



NSWCASTLE-UPON-TYNB CHEMICAL SOCIBTY. 
Otnaral JdutAtg, ytmmy a6, 188a. 

Mr. I. LowrauK Bntx, P.ILS., Viei-FnaMtBl^ b tha 

Chair. 

The minutes of last meeting were read and confirmed. 

Dr. li. S. I'attin&un was elea^'d a member of the Society. 

The following nominations were made: — Mr, I. R. 
Young, Dr. Ru&lpb Mcnd, Mr. A. J. ^tb, Mr. C. B. 
Stuart, B SC 

"Exptrimentt with A I toy n of Lead, Co(>ftr, and Anti- 
mony, to Dettrmint their \ nine and Fitness in tht BrtC- 
tion of Sulphuric Acid Chambers," by Johm Glovbr. 

From time to time there has appeared, both in foreign 
and English publications, an account of experiments on 
the aAion of sulphuric acid on alloys of lead and 
antimony. 

The results of such experiments, I believe, showed that 
a small percentage of antimony ha s w d tba dntraftivt 
aAion of the acids. 

A small percentage of copper, when altoytd with Itadf 
was also said to have a similar tSe&, 

As all the expcrimenU, so far as I am aware, were mad* 
by beating the add and the alloy together, and noticing 
the loss, it occnnvl to me that any inference drawn from 
such expcrimenti as to the benefits to be derived {com 
tba ON of sach alloys in the coastni6ioo of salphniie 
ndd cbinbcn adgnt bn wiriMdiiigt MoiBg tbni tin 
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chemical condition!! and concquat tea^ions are very 
different in a chamber from those existing in n conccn- 
tratini; pan. To test this idea, Mr. Norman v.uckson, 
one of our members, very kindly prepared the alloys used 
in the lollowing experiments, and rolled them into s-heets 
of abciil 7 lbs. per fnot in his excellent rolling mills, under 
ihc f.Tn't ccnrfiiions as fchcct lead is gtnctally rolled. 

Portions of these sheets, of such nzes as permitted 
their btint; NM'ighcd on a balance turning with i-5oth of a 
grain, weic hung in a chamber, being the first in a terief, 
at a (distance cf 30 feet from the inlet, i fcot (• inches 
from the top, equidistant from Ihc sides, and wiihm a few 
inches cf each oihei. 

The chamber wab wci^cil in all respe^s as chambers 
are u&ualiy wotked vslicn Sj anith pyrites and towcis arc 
used. The samplcii weie all put intu the chamber together 
on September 32, iS >, and taken oUt tOgtUlcr on 
Janu.iry 10, 1S81, a peiiod of 110 days. 

The l:r.c marked A in the accompanj in^ tabic shows 
Ihccfkili on a pitcc ft iheet lead made with the same lead 
as that used in the alloys, and exposed to exactly the Mme 
COodttions as to tirr.c, place, and chemical aiftion. 

A Unalloyed Ltnd, 7 5 ftr ctnt Loss. 
Alloy of Copptr. Alloy of Aalteoar. 
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I1te percentage amoonta of copper and antimony were 
dctennined by ajntheai*. pure antimony being used. Mr. 
Ceoluon bad wmt diKculty in makmg the alloy with 
copper, which may account for tome discrepancy in that 
column. The*!nference deducible from these experiment* 
it that such alloya an not to be recommended for ra]< 
pbvfic acid chambers. 

Mr. CooicsoN— In reference to Mr. Glovei'i paper, I 
should like to point out that there is a very wide difler. 
ence between acid conditions and chamber conditions. 
Knowing that Mr. Glover wits going to bring the retalta 
oi his experiments before the Society to-night, I thought 
it mti!ht be interesting to add to his rcmarlis some resniti 
which have been obtained by Mr. Sanderson and myaelf 
in regard to alloys of lead and antimony. Mr. GIover*8 
experiments were carried out under chamber conditions, 
ours under acid conditions. We took commercially pure 
lead, and allms of the tame lend with o-i, 0*3, 0*5, and 
I'o per cent of antimony, and heated them for different 
periods in acids of different tttengthi, detennining in each 
case the loss which the phite anatained. The samples 
were all as njarly the same size as possible, the difference 
in weight being caused by the unavoidable slight difference 
in thickness. The surfaces presented wen idanticni. 
The t.iHe below shows the rcsultf . 

It . .11 be $c(n that in the strong acid the tttelt of the 
antip.u ny is very bad ; with the weaker acid it is rot very 
perceptible. I'cr my own part, I think tl'.e standiriL; of 
the lead is to a great extent a physical question, and 
depends on the condition of the lead rather than its cum- 
position. A short time ago wc sent some lead to a manu- 

FoDT Houia' Ooiling in 
Siraog Acid. 

WSibiuJUose. 

Ota. Ors.. 

338-06 14-536 

389-58 17-542 

41033 24052 

41973 3468 

H i» 44«*M* J9'75* 



fa(flurer, who used it for concentrating pins, and be< 
plained that after a very few hours' use the lead 
neaily half eaten away. Un examining the lead we found 
tliat It had gone in lines parallel to the direiftion uf rolling. 
.•\nal\ti8 phowcJ it to be commerci.TlIy pure le:>d. \ve 
then took plates of this lead, and vf another lead which 
was said to have stood excellently in the cnnccnttating 
pans, rolled them under the same conditions, and sent 
them to Mr. Glover without telling him their history, and 
asiked him to hang them in his chambers with his other 
rlates. A similar pair was hung in our own chambers; in 
both ca«es the lead which had been complained of lor con- 
centrating pans f.toc*d i<ry much the bcs^t. 

Mr. John I^attinson— It a]'pearsfrom the experiments, 
both ot Mr. Glover and .Mr. Cookson, that no advantage, 
from a chemical point of view, is deiived by the add t:on 
of antimony to lead. I should like to atk whether it is 
beneficial in any other respect — in increasing the 
mechanical strength of the lead, for instance ? 

Mr. Cookson — The alloys with ant.mony are harder, 
and will bear a greater tLOKilc sircss than pure lead; for 
instance, they arc extremely useful lor the vessels from 
which the acid is forced up to the Glover towcrsi. 

The Cjiaikmak— It seems that pure lead is fiill the 
most suitable material for chambers, and that the addition 
of antimony does not at .'ill improve it for that purpose. 
I should just like lu su(.'fj;e5t, with regard to the small 
irregularities in the adion of acid on copper-lead alloys, 
as show n in Mr. Glover's table, that poii.il ly ^..implcS 
fiom w hiuh the analyses were made miglil not be altogether 
fair reprcsenlati.ins of the compu&ition of the plates. We 
know that in the cas-c of many alloys a rc-distiibutioo 
goes on :lii:;ng cooling b^'forc Holidiiicalion, which causes 
different portions of the mass to vary slightly in com- 
position, and it ia poiaiU* that tUa may be thaeaaa with 
these altoya. 

-On iht'dOQ-Cai^ Light,*" by John Pattimson, 
F.I.C., P.C.S. 

The " Albo-carbon Light " is the name given to the 
light produced by the burning of ordinary lighting na 
enriched by the vapour of napbthalen. Napbinuea 
fCioHg) is obtained bjr the distillation of the heavy oilt 
from coal-tar. At ordinary tempemturea it it solid, and 
when quite pure it ia while, but, as usually obtained for 
ate in the *' Albo-carbon " lamp, it is of a brownish white 
colour. It meltt when heated to about 174* F., and boill 
at about 420* F. It probably exists in small quantities in 
all ordioaxy coal-gas, and occasionally causes a good deal 
of trouble, especially in cold weather, by condensing in 
the gas-pipes and preventing the free passage of gas. lo 
the ** Albo-carbon " apparatus the naphthalen is placed 
in a spherical vessel to which a tongue of copper it 
attached which projcds over the flame and conveys beat 
to the spherical vessel and its contents. The naphthalen 
is thus melted and vapourised. The ordinary gas it led 
into the splicricil vessel, through which it passes on its 
way to the burner, carrying with it the naphthalen vapour. 
The lamps are made of various patterns, and have one, 
two, four, six, or eight burners. They are the invention 
of Messrs. Kidd. The " Albo-carbon Light "' was ex- 
hibited at the Newcastle Meeting of the British Associa- 
tion of Ga-s Managers in 1879, b«t aincc that tiow it baa 

been much improved. 

I have rei-cnKy had occasion to examine one of the new 
" Albo-carbon ' lamps for Messrs. Bainbridge and Co., of 



from which mixlum wna made 
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Nswcutle, and through their courtesv I ant enabled (o 
OmIm known the results I hate obtained. As the " Albo- 
carbon Light " is coming into use in several places in 
Newcastle and elscwberCi I have thought that these re- 
stiits would be of iaiMMt to auuqr ot tbo neaibenof tUi 

Society. 

The form of lamp experimented with was one with a 
single burner. The burners used in all the lamps arc 
small union-jet bufneis (liray's No. i , altogether unsuit- 
mble for burning cuiiunuii coal'gac, but fuund to be most 
mitable to burn the enntlied gas. 

In order to determine the tiuaruitics of Ras and iiaph- 
thalen used per hour when the maximum .-in.ci jnt of light 
was yielded that ihc burner was capable of giving without 
causing a smoky flame, the lamp was first weighed after 
it was heated, and when the v.i"pour of naphthalen was 
coming off freely; the tlame was then allowed to bum 
for one hour, during which time ttn determinations of the' 
illuminating power were taken at regular intervals ; the 
lamp was then again weighed, and the dilTerence between 
the two weighings gave the amount of naphthalen used 
in one hour. The amount of gas used at the same time 
was carefully measured by a meter. 

It was thus found that the average light yielded during 
tbe hour was equal to 24 standard hperm candles, and 
that this v^ as produced by the conBumption of yj cubic 
feet of common coal-gns of 16 candle-power and I10gra» 
of naphthalen, or " Albo-carbon," as it is called. 

Calculating these results to the usual standard of 5 cubic 
feet, the illuminating power of the ordinary gas is thus 
raised eo as to produce a light equal to 32'4i eperm candles 
per 5 cubic feet of gas used, or to the illuminating power 
of very good canncl coal-gas. 

Let us now consider how much common gas alone 
would be required to yield the ?ame amount of light. 
This depends in a great nitasure on the kind of burner 
nscd. Slany flat-flame burners in very common use will 
not yield more than 10 candles' li^ht when burning at the 
rate of 5 cubic feet per hour. Other flat-flame burners 
when using larger quantities of gas per hour will yield a 
light equal to about 17 candles per 5 cubic feet of gas, 
¥^ilst in good argand burners a light equal to iS or 30 
candles per 5 feet of gas used can be obtained, l or the 
take of comparison, however, let us assume that the 
ordinary gas is consumed in flat-flame burners uli'th 
yield a light equal to 12 candles per 5 cubic feet, and this 
Will not be far from the average yield of the gas when 
fairljr good flat-flame burners are used. Two such burners 
woold be required to yield a light equal to 24 candles, and 
tbij would consume together 10 cubic feet of gas per hoar. 

The price of gas in Newcastle, after deducing the usual 
iiteeiuit for caib. it at preaent 2s. old. per xooo cubic feet. 
Tlw price of Albo-culion " ii 6d. per Ik, or, vAim eold 
In luge quantities, 408. per cwt< 

Taking these data it will be found that in order to 
eniicb with " Albo^arbon " 1000 cubic feet of gas so as 
10 pradeee e light equal to 24 candles when burnt at the 
4bow-oamed rate, 4-63 lbs. of " Albo-carbon " will be re- 
foiled. The cost of 1000 feet of enriched gait taking 
** Albo-catbon " at 6d. per lb., ia as fcllowt :— 

a. d. 

tooo feet of gae • s ol 

4'fi9lbe.of''Alfao-caiboa'* ajl 

4 4 

Taking " Albo>carboD *' at 40t. per cwt* tha e«at ia as 

follows : — 

i. d. 

xooolwtflfgai t> «* ** t oi 

'4'Qstbi.or**A]bo^boii'* *. », t n 

3 8 

These quantities would give a light equal to 34 candles 

for 270 hours. 

In order to produce the same anwunt of ugbt for the 
t•Bl•k^ph oTtioM ftnnotdiaaiyfuwlNafiriitjrfood 



flat>flame burners are used giving 12 candles' light per 
5 feet of gas as above-mentioned, 2700 cubic feet of gaa 
would be required, the total cost of \s hich is 5s. 5id. ; or 
IS. ijd. more than the " Alhocarbuniscd " gas if the cost 
of the " A'.ho carbon " is kd, per lb., and if. 7Jd. more If 
the " Albo-carbon " has cost 403. per cwt. ; or a saving of 
about 20 per cent in one case and 30 per cent :n the other. 

If the ordinary gas is used in argand burners of good 
construdtion, the comparison as regards cost is not so 
favourable to the " Albo carbon " light. Such a burner 
will give a light equal to iS candles per 5 feet of gas used. 
In order, therefore, to produce a light equal to 24 candles 
for 270 hours, 17S0 cubic feet of gas would be required, 
and the cost of this is 3'. 7d., or gd. less than the " Albo- 
carbonised " gas when the " .'Mbo-carbon " has been 
bought at 6d. per lb., and one penny less if it has been 
bought at 40S. per cwt. 

There are many objections to the use of argand burners, 
many of them on the score of their requiring more care 
and attention to keep them in good order ; at any rate it 
is found in praC'tice that flat-flame burners, consuming 
about 5 feet per hour, are chiefly used for general house* 
hold purposes, and the comparison between the latter 
and the " Albo-carbon " light is therefore, for pra&ical 
purposes, of more use in detenuBijig th« relative valM «>f 
the two modes of lighting. 

The cobt of an c<iual amount of li^'.ht Uom tlic enriched 
gas is not only less than when ord:r..iry f;as is uted in 
5 feet f.at-fiame burners, but there is less vitiaticn of the 
air by the produfls of combustion. 1 tlnd that in burning 
one cubic foot of enriched gas 0 70 nf a cubic foot oi car- 
bonic acid gas is formed, whilst Irom the 270 cubic feet 
of gas alone, required to yield an equal amount of light, 
I"SI cubic feet of carbonic acid is formed, or more than 
twice as much. Again, as regards sulphur, Newcastle 
gas usually contains about 001 grain per cubic fuot. 
Naphthalen contains none. Seeing that nearly t a o-and- 
three-quarter times as much gas alone is required to pro- 
duce an equal amount of light as when *■ Albo-carbon" is 
used, and that " Albo-carbon " contains no sulphur, there 
is nearly two-and-three-quarter times as much sulphur 
passing into the air of the room as sulphuroua acid when 
the same amount of light is prodaced from gaa aloae as 
when " Albc-carbon " is used. 

As regards the heat produced by the combustion in 
each case, I calculate that one cubic foot of the enriched 
gas will develop 745 Dritisb heat units, and that the 
270 cubic feet of gaa alooe. required to produce the same 
amour.t uf light, will develop 1809 heat an&a, or abottt 
two-and a half times as much heat. 

In warm weather this additional heat ia aometimea 
objeAionable. In winter, however, the living rooms of 
our bouses are made pleasantly warm by the heat arising 
from the burning gas. It is the carbonic and aolpburoua 
acida with which the heat is accompanieivriiien some* 
times cause the air of such rooas to become >BpIeaaaat 
and oppressive. If these gaaeacoald be ftoioved ilw beat 
would not be objeAionable. 

From what has been already elated It will be seen dm 
the '* Albo-carbon " light baa many advantages over 
comnwa gas alone. It neat not be assumed, nowever, 
that it baa no diaadvantagpa. The following may be 
placed to this category !~ 

I. The lampt at any rate as applied to ordinary brackets 
and diaadeUeflt ia somewhat ugly in form, and throws an 
unpleaaant aludioiw. Tlie requiremeata of the case do not 
lend (hwMileaa iMdOy to an artiaiie and deKant form. 
The lamrlampa with rix or eight buners, and with tha 
naphthalen nasrroirs heloir the bnraet% are the moot 
elegant in tom. 

8. There iatbelabenr an* in e a n e Bri Hic n of mJenishiBg 
the spheiical vasade with fresh *• Alho<caitan " from time 
to time. The single-burner lempe are eieaAad to bum 
for about 34 hours when fully charged with'iAllw.cnbon.*' 
The procesB of re-charging will probably hnn totaWftJUT 
taken about tirico per week. ThiileipeftiimbafnaA 
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a troublesome and irksome process as compared with the 
readiness and cor.vcniencc of ordinary gas. 

3. In order to licat thcapparatus and the "Albo-carbon," 
so that the vapour of the latter is formed in sufficient 
quantity to develop much light, the pas alone has to be 
burned for some time after it is first l.i^hted, and as it is 
necessary to use a form of burner \s h.ich is not suitable 
for developing li);ht from comnion Loal gas. .1 very inferior 
light is produced during this proceBs of heating. In my 
experiments the amount of light from the gas burning at 
the rate of 4"! cubic feet per hour under a pressuie of , 
1*2 inches was only equal to 2-4 candles when the gas was 
first lighted. In half an t:our the light was considerably 
improved, but it was not until an hour had elapsed that 
the light became equal to 24 candles. This objedton may 
be f,'oi over I v lighting the gas half an hour or an hotir 
before it is wanted, but this incurs additional expense 
and trouble. 

4. Should the apparatus containing the naphthalen 
become overheated, more of the naphthalen is v.ij uuimiI 
than can be properly consumed, and the flair e f.ivcfi oft 
smoke accompanied with a disagrccaL^c mlcU. When 
this occurs the amount of naphthalen viiTnoir j a^sii.g to 
the burner can certainly be rc;;ulattJ by turn;ng a two- 
way tap in the lamp ; but this requires care and attcnlioni 
tad much irjuiy may be done to the furnilMisgt tOd 
decorations of rooms sl-.ould it be ncglcdicd. 

Thire is no doubt that the " .Mbo-carbon " apparatus 

freatly enriches ordinary coal-gas and causes it to yield a 
eautiful white light at a cost less than the same amount 
of light can be obtained for from ordinary gas burnt alone 
in ordinary fl.it flanic hiuin r?. In the hands of careful 
people who choose to take (he necessary trouble about it 
this furni of lif;ht will be used with consideiableadvtntage ; 
but whether ihc tiira care and attention it demands will, 
as in the e.i.'i- of ti.u i<i^;rm.J Imrner, prevent its being 
largi ly ui-cd in (bo place of tlie more convenient, although 
inferior, ordinary gas burnt in flat-flame burners; or 
whether both these modes of lighting will be ultimately 
supersciltd to a great extent by the more beautiful and 
purer hghi of tbe iocaodMCcnt elcOric lamp of oar 
President, or ky ■OHM Other form of eMbic li^tini, time 
wiU levaai. 

Itedu^efthtmcMingiNiathen given tolfr.Olover 
«ad Hr. PattioNn tot their Mpera. 



PHILOSOPHICAL SOCIETY OF GLASGOW. 
CmiiGAi. Smtmr. 
yammj as. 188a. 

If*, ttoantr R. Tatlocx, Pretidcot, io the Chaif. 

Dr. Jaubs R. M. Rouertso.n read a paner on " The Occur- 
rence o f Ofrals in Ctnlral Australia and Quuniland," and 
iiiuv.trd a large nuibcr of wiy fi—opal ipcclmciHi ^ee 
pp. 95 and 101 

An interesting discussion followed, in which Mr. Voung, 
Dr. Dobbie, Mr. Glen, Mr. Kirsop, Mr. Mayer, and Mr. 
Whitelaw took part. 

A hearty vote of thanks was then accorded Dr. Robert- 



Hydrodynamic Bsperimenta, aflbnUof an Initt* 
tioa oC tlw PhMMMDMUi of Bl«dlM4B«SDttlMD and 
IndoAion by mcaaa of Li^uM duttnia.'— C. De> 

charme.— The author remarka that M. BiJeilnes in his 
hydrodynamic experiments b^ means of Mma pulsating 
or vibrating in water, imitatiag tbe ohenomena of atatic 
•leAricity and magnetism, baa finud evetywbere an in- 
verse analogy. M. Deebarme in his experiments with 
liquid cnrrenta finds a dired analogy between hydro- 
4yaaaiic itbaaomaaa aod thoM of alaftni iinajmiiaiH and 
todoftioB,— C aw j^l i t JImmIm; 



OBITUARY. 



PROPB88OR A. FRBtRB MARRECO, MJk., P.C.8. 

Tbb daath of Pro fcia oe A. Fraln Uanaco baa matad a 
conspicnoaa Uaok in iheacitotifiewoitdaad in tha higher 
circles of Nawcastla aociaty. The dacaaaad leotiaman 
was much and daaerrcd^ e at aaaied by all with whom bo 
exchanged the cottittaiea of pfivata liM, and by whom hia 
loss ii nownad as fhat of a daar panoaal ftiead. Hia 
superior adantMe atttdiMncaca and aKtaoitao kaowlcdga 
in the direfiion of litaratnie and ait, tendeied him at hone 
on most sttbjeda, bat the charm of hia oonveiaadoo fanr 
in his refteahii^t originality and humoar, and tbta»triUi 
bis ready oommaod of language, conatkaled Maiaooa- 
veiaalioaaUst of the most brilliant order. Aaateacberof 
ebeniitty be was no lets popular. Lucid in hia explana- 
tions, and oonclnaiva in hia reaaoriafa, he peeaented^to 
tbe youtliial Mmd ihedfyboneeof aaiaweinanatltadttM 
and intelligible fiDfm, and being hiniMtf an eaiaeat and 
persiatent atadeot of almoM the whale dide of the 
sciences, be waa a worthy gniJe and example to tbe 
■tndenu onder hia charge. He waa ever ready, at any 
personal inconvenience or cost, to help forward every 
movement calculated to disseminate acience amongst the 
masses, and laboured witli chara&eristic seal to knit 
together North Country chemists in the bonds of fraternity. 
In virtue of this, he was one of the originatora aod pro- 
moters of the flourishing Chemical Society of Newcastle, 
to whose literature he was a valuable contributor, and In 
whose proceedings he ever interested himself warmly: it 
need scarcely be added that his death will be acutely felt 
by its members. His old students will lament the re- 
moval of cne whom they almost revered, and certainly 
looked upon as the very embodiment of a profound 
chemist and successful teacher, and every admirer of rare 
ability and exceptional individual merit will regret tbo 
death of one who, Just in the piime of life, has been taken 
from the profession which be adorned so much and loved 
so well. 



NOTICES OF BOOKS. 



Report OH an Investigation of the Characttr and Chemical 
Comiitution of the Fibr* nf tkt Flas Phmt. By F. 
Hodges, F.C.S., &c. 

This paper ie a tepriat from the Proettiutgt 0/ tkt Royal 
Iri$h Acaitmyt and ia of ao small importaace as ihiowiog 
light upon the fandamental principlea of bleaehieg. Tbe 
author points out that the eipeiineote npoo which Xolb'a 
report la based (1S68) were made eadorivcly «poo yam 
apitn with Russian dew retted flan. He baa tbeiefivn 
ionnd it necessary to repeal the eipetinenta with Iriah 
flax, and baa asade a apacial stndy of tbe was and other 
bodiaa in addition to oeUaloao found ia tbe ateai of thn 
flax-fdaat. He states that iodiae and anlphaiie acid reader 
the bast-eella bine, whilst aolpbate of aailina on the na- 
b i eac hod fibre ahowa the pieteaco of aome adhering 



encrastiag matter by the ptodudUoo of a yellow colonr. 
In the pmeAiy purffied end Ueacbed fibre thia reagent 
usually caaaea ao changa of coloor, nnlesa sobm oT tlw 
eacraatiag matlcn have net been fam o wd . The ^Mit 
cetta and^vaiseis litoato on tbe ianar tUiit of tim heat 
bundles of the plant are not rendered blae by the aftlon 
of iodine and sulphuric acid. 

In operating upon pure Irish milled flax of medium 
quality, the author found tbe loss of weight, after drying 
twelve hours, equal 97 per cent. His next step waa tin 
examination of the so-called wax, or gummy natterwbitih 
is originally spread in a uniform manner over the aoitea 
of the iibre, but which after retting takaathalbrai of brfl* 
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liant tcaJei, much of which, it is rematked, is removed 
from the fibre by the mechanical process of hackling. 
The Bubitance in question has nnt h\ii:n iliorouf^hly ex- 
amined. Berthelot viewed it as a yellow pigment ; Kirwan 
as a resinoid, JitTcring from the true resins by being inso- 
luble in the essential oils. Dc Lisle considered it to 
partake of the nature of gummy extra^livc matter, whilst 
Grimshaw attributed the colour of raw tlax to the pre- 
tence of iron! The author, by treatment with ether, 
obtained a solution which gradually turned light green 
and finally darkened, and on cooling deposited a white 
substance in flocculent masses. On distilling off the ether 
from the solution \s l.ilbt still hot, there was obtained a 
mass of a waxy matter and of essential oil,— the latter in 
too small quantities to admit of close examination. The 
wax appears to be of a complex nature, but the author 
has recognised in it cerotylic auiJ. 

On treating the flax which had been prcvic;usly cxtraded 
with ether and alcohol, with caustic soda, a liquid was 
obtained which with excess of hydrochloric acid gave a 
precipitate — apparently metape6ic acid. This precipitate 
was found insoluble in absolute alcohol and ether. The 
author here remarks that a substance obtained from jute 
by Messrs. Cross and Bevan, whilst working in a similar 
way, was soliiUa ia alcoholt wd tbvtftn ceud aok be a 
pei^ic acid. 

The author's experiments arc fzir frutri being completed, 
and will, without doubt, lead to important resu'ts^ both of 
a leitatfiBe and of a tachalc i l aatota. 



CORRESPONDENCE. 



READING BURETTES. 

To tk* Editor tjf th4 Chemical Ntvtt. 
Sir,— I reeendf U wwaM a aiethod by which the teadiag 
off of burettes may b« accooiplished in a very accurate 
OMUtner, and think it nay bo of service to some of your 
nodori. Tho only apparatus required isannall mirror, 
on the •Uffsee of which are pasted two otriiit of black 
paper, each, say, about a" x V wide, with a space of about 
between them. When reading off, the operator places 
tbo mirror behind and in contaA with the burette, taking 
cam that he can see tho refleQion of his eye in the space 
between the ttripa of paper, the top of the solution of 
course being alio ia tiie space. 

Ia tliia latMr BUBcnCion lies the efficacy of the method, 
at, BO awltor wiiat tho lieigbt of the solutioui the eye of 
Iba oponlor nast needs be at riabt aaaloo to tlio burette 
arbea nadiac oiT the scale, aad Gepce ais loadiagii will be 
ahrajt cotlMl./— 1 an^ its., 

jMota H. McHmiom. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Mots.— Ail dc(t«ci ol tcmptrstert srs CcBtigrad* anlcas oth«rwli« 



twofold conditions of not exceeding a p^ven eleAroinotlve 
force and of employing merely machines oommoaly met 
with, such as those of Gramme aod SiCBMUt HodeddOS 
the question in the afHrmative. 

Compass without Resistance, intended for 
Measuring intense Currents. — MM. Tcrquem and 
Damien. — This paper requires the accompanying diagram. 

Saturation of Phosphoric Acid with Bases and on 
Chemical Neutrality.— A. Joly. — The author refers to 
the oooeludoB of MM. Berthelot and Louguinine that 
phospboirlc acid is not, striAly speaking, a tribasic acid in 
the same sense as, t.g., citric aad, and that it should be 
more properly regarded as a mono-basic acid with mixture 
funif^ion. He finds that the solutions of oldtBury phos* 
phates with a single equivalent of base, soda, potassa, or 
ammonia, which redden litmus strongly, are neutral to 
hclianthine, like the corresponding nitrates. The first 
equivalent of alkali behaves theroliDre with ordinary phos- 
photic acid as it dolii vitb tha aioaobaiic acidi prafcs^ 
so-called. 

Hydro-ferrocyanic Acid. — M. Joaania.'— Tha ibnna- 
tion-heat of hydro-ferrocyanic add, fimo tbc Combination 

of its elements, is +93 6 cals. 

A(;\ion of Iodine upon Naphthaline at High Tem- 
peratures.— A. DIeunard and G. Vran. — Iodine withdraws 
hydrogen from naphthaline forming hydriodic acid, and 
there is produced a new body, (CieH6}jr, which represents 
baliaa leia two atoms of BTdrana. 



I'J CentraUBlalt fur AgriMiW'.Ckmift 
Vol. X., Part to. 
Knop's Method of Improving Soils as Applied in 
Denmark.— C. F. A. Tuxen. — It is remarked that soils 
with high absorptive power may be poor if such power 
depends 00 a high proportioa of numic acid and humalta^ 
Ratoba of tha Principal Manmfatl Bi9atim«iita< 
eanitd oat by Lawaa aad OiUMit ia Baglaad, aadi 
thair VahM for QanBaa Agriealtnfa.r— Dr. P. BdnaadL- 
of tha taalts of tba Rotlumsted txfml- 



Rtndus iltbdomadairts dtt Siaiutt, dt VAcadimit 
dts Sfiencts, No. 8, February 20, i88i. 

Double Salts of Mercury.— M. Berthelot.— A thermo- 
chsmicri exMBinatiea of mcictuial iodides aad chloro- 



PradUcal Solotion of the Problem of the Trans- 
mission of Porce to Great Distances.— Maurice Levy. 
— Tlie author examines if it is possible to transmit a given 
qnaatily of energy to any distance whatever, obtaining a 
jfleld M dose m poeslbte to the itqoiicd oniqri aader tha 



Excretion of Urea.— H. Oppenheim and J. Mayer.— 
The former author has examined the daily distribution of 
the excretion of urea, the influence of great quantities of 
water, of coffee, of quinine, of perspiration, and of mus- 
cul.ir wotk. Miiycr concludes that the elimination of 
urea docs not incicasc with the elimination of water. 

Absorption in the Stomach. — H. Tappeiner. — The 
stomach has, in coniparison with the bowel, little power 
of abboibing nqueous Foluiioiis, but absocbe readily diliMa- 
alcohol and bodies dissolved therein. 

Digestion of Cellulose. —Dr. Hofmeister.— Urn mind' 
saliva of the hotie is aloMit widtout aftiea apoa cnida! 
vegetable flbiBt 

Experiments on tha Poimatlon of Pat in the 
Animal Body.— Pral^ F. SoxhUt.— The fat formed 
during the fattening of aaimals is produced nudaly tom> 
carbohydrates. 

Excretion of Gaseous Nitrogen from the Animal 
Body. — Prof. M. von Pettenkofcr and C. von Voit. — la 
opposition to Seegen and Now.ik, t.hc authors maintain- 
that no nttrogeo is excreted save in the urine and dung. 

Vol. X., Part II. 
AAion of Different Phosphates on Dry and Moi^t 
Sandy Soils. — H. Schultz-Lupitz. — Steamed bone-dust 
gave the best results. Peruvian guano, both crude and 
dissolved, and patent manures, were dubiously remunera- 
tive. 

RcBulta ol the Maniuial Bzperimenta of Lawa» 
and OUbettw— FMd Behnad. — CoB tlM ed fioa tha- 
laitanmber. 
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ArMvu Kttrlaniaise* des Sdeticts ExacUt tt lfalimU49> 
Tome xvi., Livraisoa 3. 



Bulletin de la Sociiti d'EntourafitmtHt pour I'lnduttrU 
NaUmtaU. S^rie. Tome viii., Decenter, 1881. 
Thii number contains no chemical mattw. 



MISC£LLAli£OUS. 

The Chemical Laboratory of Wiesbaden. — Besides 
the Director, Geli. Hofralh Prof. K. I rcsenius. there are 
engaged as teachers in the cMablii>hnicnt, Dr. II, Fiesenius, 
Dr. E. Borgmann, Dr. \V. I reseniui, Obcrlchrer ¥. Hen- 
rich, and Archiledl T. Brahni. The assistants in the 
laboratory in the Winter Term, tSSr 2, were twelve in 
number, and in the N ersutiisstaiiun two. In the Winter 
Term, i8Si-2, there were 5O students on the books. Of 
these, 39 were from Geiinany, 4 fret;! England, 4 from 
North America, 3 from Austro-Hungary, 2 from Sweden, 
and I from France, Spain, Russia, and South America. 
Besides scientific researches, numerous analyses were 
undertaken in the laboratory and the Versuchsstation on 
behalf of manufadure, trade, mining, and agricultare. 

Note on Aconite Poiaodiay.— A sparrow waapoiHtoed 
with scrapings of aconite root, and died within an boar. 
On opening the viscera, nearly all the root (weighing 
eerhapa one-tenth gnin) was found in the riasard, very 
little being left in the emp. The contente of crop and 
gizzard were mixed, evaporated to diyneaa niMler 0a^with 
a drop of tartaric acid, the residne diaeated for aoaielwiin 
with alcohol in the eold, and the filtered extraft trapo- 
nlcd O*elowfio^) to dryness and taken up with a ftw 
drops of water. Some bread cramba soaked ia one half 
of this iolntion and adminiiteied to a tom>tit, lulled the 
bird within two to three houra. In the other half- of the 
eolution no aconitine could be deti^Scd cither by the taate 
or cheaicaily.— John U> H. Mumo, D.8c CoUms of 
Africoltoit, DowBtoo. . 



nETIirOS FOR THE WEEK. 

SaT(;koav, nth.— I hvijcal, 3. " Eiptrimenli oa the Form*ti«n uf 
» . . »'os»,' byMr.Newih. 

IfolimkT, 13th.— London InMiiBtioii, }. 

— Usdical, e.30! 

Society of Artt, 8. " Hydrsulk Macbloery." by Prof. 

lobD Perry. 

Secisty of Chemical Industry, 7.J0. "Note on ■ 

MswSewcs of Potatb Alum," by Mr. J. Sf illtr. 
'Tlu Hanufsdure of Alumiaa bulpbatc," by Mr. 

B. E. R. N'cwiandt. 
TossoAr, I4tb.— lattitute uf Civil EnKineers, 8. 

Royal Medical and Cbirurgical, 8.30. 

^— Pliptncmrhic, 8, 

■ Rotal In^tiiuiion, 3. 

^ ^ WUHts," liy I'tof. J O 

WamaaaaTitsna— SociMy ...1 ah-.. 

John K. Wit.iam. 
_ — - . Meteorologlcar, 7. 
Tnrasoay, iStb.— R«y*l, 4.30. 

— Royal Society Club, 6 jn. 

~ CbenicaJ, 8. "On V;.lcrcy, ' I v Dr. Arir.stronE 

"On Pentathionic Acid, by \VaU.jn Smith and 
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NOTES AND QUERIES. 



*** Oitr Motes sad Queries eolamo was opened liar tlie poipOM of 

RivinK and obtaining informatinn likely to be of ote to our readers 
generally. We cannor undertake to let thia column be the roeana 
of tranamitline merely private information, or such trade notices 
as should Icgiilinatcly come in the adverilaing column*. 
Arsenic in Commercial Muriatic Acid.— Will asy of your 
readers kindly inform me «h;tli;r a rare test fsc tiM ptcesacs of 
arsenic in commercial muriatic acid eiitts Which Can b 
applied by workmen ?— 12. H. Mortom. 
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ON THE 

ATOMIC WEIGHT OF BERYLLIUM AS 
DETERMINED BY ITS PHYSIOLOGICAL ACTION. 
Bj JAMES BLAKE. M.D., F.R.C.S., CalUloca. C«li{ofni«. 



MoTwmtTAamiia tto aaqjr M^Mtawitt that km been 
made to dttennlac ih» Monie irahht of boyiliBin, ita 
tfoc pMitkm Mnomtt tha eianeim Ts itill undecided, as 
it ihawQ bv the CMflkUwwwi of Ntlson and Pettertson 
{Btrkht* dtr Dt»tiek«mCMm.G*stlh., vol. 14, p. 1451) on 
tbc om haad, and of L. Meyer (Berichu, 14, 1780), 
Bnunac (Aricftlr, li, 55), Caraelly, and Watu on the 
otbMi Aa th« pfajBcalproperties of the metal and its 
COMpOOdt have not so far furnished daU to detenaiiM 
Ha tltMpMitiaa amongst the elements, I think the evidence 
dcrivad^ten the physiological a^ion of its salts may be 
of oaa in deciding the question. In a paper read before 
the Royal Society in 1S40, I first publislied the hA that 
the physiological at^ioo of inorganic substances when intro- 
duced direAly into the blood of living animals, was dcter- 
nined by their isOroorphous relations, all the substances 
in the same iaomorphous group causing analogous physio- 
logical readkioM. In 1870, in a paper read before the 
California Academy of Sciences, I showed that amongst 
the componnda of the more purely metallic elements in 
tha tame jaomorpbous group, the intensity of physiolo- 
gieal aAioB was determined by the atomic weight ; the 
higbef the atomic weight of an element in the different 
ieooorpbons groups, the smaller the quantity required to 
cause the sameamount of physiological aclion. Applying 
these fadis to the determinaii m of i)ic posiiiun ot beryl- 
lium as a member of the nia[;i'.esiu'n or of tl-.e aluminium 
group of metals, we have to as^crlain if its Halts, when 
ietroiduced diredly into the bljod ol living animal», give 
rise to physiological reaflions analogous to those that 
charaflerise the salts of the Mg group, or such as arc pro- 
duced by the introduAion into the blood of lb,-- ss't^ of 
alumina and ferric oxide. W'c then have to ton^ ilcr if 
the quantity required to pro.lu;e these re.isflions is m pro- 
poruon to the atomic weight oft^ie substance, con .1 IcrcJ 
as a member of one or the other of these itonurphous 
group?. Ti ls is nut the place to enter into any detail .is 
to the physiylo-LL \1 aaion of these substances. I will 
merely state that tiie elfcCts that arc produced by the intro- 
duAion of the salts of Lie into the blooJ arc the same as 
those caused by the salts of alumina and ferric oxide, and 
are strikingly difTercnt from the physiological rcaflions 
that are caused by the salts of the ma;;nesium group 
of metals. As regards the quantity required to produce 
these phvhiul jgical reactions, this also agrees pcifettly 
with itii atomic weight as a member of the aluminum 
group. In the rabbit the quantity of MgSO^ per kilo, re- 
quired to produce death is about 0 97 grni., and if beryl- 
lium wero a member of the same group it would take 
about 1-5 of the sulphate to cause death. As a member 
of the alnminuni group the quantity would be much less, 
as .ilumina sulphate is fatal in the quantity of o oyy .'Mi03 
per kilo,, and ferric sulphate with o oo.) I't\()j per kilo. 
The intensity of physiological av'tion of the salts of beryl- 
lium is in accordance with if. nt iriic weight as a member 
of the aluminum group, as 11 requires 0 023 of the sul- 
phate to cause death, or about one-scventielh part of 
what would be required did it belong to the niagnesian 
group. The facts furnished by the physiological adion 
of the salts of Be plainly point out Us position as a 
oMBiAarefiliealBiBiBaiiigraaipefnetalt. Tbqr'ccrtaialy 



do not admit of being iatarpralad as fiivoitriBg.aitlMrviaw 
of its poiitioii aa aeaau to te tba caaa wtth tha avidnca 
derived from tha physical data that hava bees Osad to 
daianaiaa tha qoaatioo. fiar wfailal tha apadfie haai of tha 
matal, tba nolacalar volaBia of iia oxida aad of ita aol- 
phata* dM aMlaealar haat af tba oxida, tha atondc baat 
of tha co at biaa d onma* aad itacnienl dnaueal duwac- 
ten aaive to coaviaea MUson and FetMnwa that tba 
atoauc watdit ia 13*65 aad ita oxida BciOj, thaaa •ama 
data NnraBntttaar ami L. Meyer to coocfada that tha 
oxida ia BaO, aad tba atonic weight 9*11. I ahall aal 
here atteoBpt toaraij^ thaavidaace that has been addaaed 
in favoor of Ba haiag a aaaaAar of .Mg group. Tba fhft 
that a aabaiaaea ia leqaiiad with aa atoaue waMtt ef 
about 9 to fin a vacaot ptaaa ia tba Maadalejaff amea of 
elements, and that inwtiiar beryllium can ftH tbia 
place is regarded, alt mu UUnsfag* du ferio^ttkM 
sytttms (Brauaer, loe. eit., p. 54), baa parhapa IIBeoD* 
sciously influenced the judgment of tha atiaaaaoa aap* 
porters of this law in weighing the ai^daace. It waald aa 
well to remember that in the use of thaaa phyaical coB'* 
Slants to determine the molecular straaofaof the elements, 
no bard and fast lines can be drawn which would justify 
the aaieition tliat thmr application is absolute. Excap- 
tiona are met with to the laws of Dulong and Petit, aad 
to the law of Avogrado, which, in the preaeat etate of 
chemical ectence, we cannot account for. Even as regafda 
the physiological aAion of isomorphous substances, a 
striking exception ia found in the salts of potash, at I 
have stated in a paper containing a short resumg of my 
experiments published in the Btrichte, vol. 14, p. 394 (an 
abstraA of this paper was published in the CliXittcait 
Nbws, vol. xliii., p. 191). After performing some hundiada 
of cxpcnments in ascertaining the physiological adiOB 
of compounds of more than forty of the elements, I car. 
tainly consider that the evidence furnished by the pbyaio* 
logical adion of the salts of beryllium as deciUve of ita 
position as a member of the aluminum group of metala. 

Note.— In an article pubhshed in No. 17 of the last 
volume of the Comptts Rendus, entitled " De la Toxiti 
Comparee dc Diffrrent* Mcteaux," by M. Ch. Richct, ex- 
periments arc related that had been performed by placing 
fish in water in which metallic salts had been dissolved, 
and noting the quantities of ditlcrent salts required to 
produce death. After alluding to the chemical classifica- 
tion and the atomic weights of the substances employed, 
M. Kichet states, " II rcsscrt ainsi dc ces experience qu'il 
n-y'-a pas de relation a etablir entre la foncuon chimique 
et la puissance toxique." The most elementary know- 
ledge of physiology would suflSce to show how worthless 
arc such experiments in disproof of the fads I have 
brought forward, as substances introduced into the stomach 
or to the breathing organs do not afford any criterion for 
judging what would be their aftion wh^n introduced 
diredly into the blood. Were I writing in a physiological 
joumu I ahoidd ant think it necessary even to allude to 
such experiments, but as chemists, it would seem, are not 
all acquainted with the great difference there is in the 
physiological adion of aubatances according as they ara 
introduced diraAly iato tiie blood or slowly absorbed 
thraagb maoaoa taaaAcanaa, I take this opportunity of 
calling attaation to thia importaat fha. 



Certain Phosphates Neutral to LittnuB. — MM. B." 
Filhol and Sendcrcns.— If we add gi.i 1 i il y and very care- 
fully to a solution of pure phosphoric ac;d, a solution of 
pure caustic soda, there arrives a point when the liquid 
restores the vinous lint to tindure of litmus cither reddened 
by an acid or turned Viluc by.^tr.iceof alkali. This neutral 
liquid can be crystallised in an exhausted receiver over sul- 
phuric acid. The crj'stals thus obtained arc neutr.il to lit- 
mus ; they ate oblique rhomboidal prisms, containing j 
equivs.of crystalline water. They maybe regarded as com- 
posed of I mol. of mono-sodic phosphate combiaed with 
I moL of di'todic pboaphalai^«a/M» Jbrnfa*. 
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ON THE APPLICATIONS OF TANNIN. 
By M. JUSTE KCF.CtlLIN 

Tahmim and tbo Unoates act at pNMBt the rootdants best 
•ait«i itar the alkaloidal coloara. Thte praperty was rc- 
oogoiaed toon after the appearance of these colours, 
la 1856 the violet of Peiktn was fixed by tannin, or by 
atlfiafent bodica which contained it. Tannin, in principle, 
was BOt merely no novelty, but was perhaps the most 
•acieDt drag iiaad ia dmiag, m it Sciind under the form 
ofpdli,ciiiBKh,qiMrcitroo, oiyrabM«Bt,bal)lah,|UBUer, 
Ac. Theaeaatrioeeatsmaypl^varioMpMte. By means 
of their tannin tbey render anndaoM mofdhals lets easily 
attacked by add coloaring matters, hence occasioning 
economy so much more appreciable as the water is more 
cakatecMis. In virtoe of their tannin they blacken iron 
iDordanla, and hf their coloarinc natters they may add 
to the general tone or serve independently of colouring 
matters. Theee astringents have also important applira- 
tioneia other iadnatriee: tbqr eenw ibr weighting silks, 
far taaning aUaa, for making iaki, and as antiscpuci. 

If taamn serves as a mordant tat alkakidal colours, it 
It is W leaioa of its properw of Ibmiag intoinble com- 
pounds with these colours. This property exists also i n 
the ineoltthio netallie taaaalee* and theio bibasic saUs 
have the advantage of not itoalving ia an excess pf 
the colour. These mistnna of ttaaia aad of colour give 
in faift belli eolnble aad insoinble cnnnonnds, lakes which 
dissolve in an excess of taanio. This property renders 
dyes without a metallic oaide very delicate. This condi. 
tion dissppears when the lannia ia cfaaaged lata aa in- 
soluble metallic compooad hjr meaaa of tartar<«mellc, or 
pyrolignite of iroa» of aeutral alum, or dilute etaanic 
chloride, rr subaeetata of lead, or gdatlae, or potassium 
chromaie. 

To ptepaie the meet iaaolnhio componada, or takes of 
tannin, with the following coloari there are icqaifed:— 
To 4 parts magenta (ro8aailiaebydroclilQnte),5 taanin, 

3 soda crystals. 
To 4 parts aniline-violet (ptnt.i-meth) lated rof.iniline 
hydtocblorate, 5 parts tannin, i suda crystah. 
The taaw pfoportioa hidds good for malachite green :— 
For 4 parte methyl-gieea, 10 taaaio, 4 sodactystats. 
For 4 parts methylen>blue, j taaeia, 4 tartar eaietic. 
Mtihylen-blue with five times its weight of taanin forms 
a fiolubic compound. Finally to precipitate the tannin 
arc lequiied, to 5 pattit I patt tartar eawtlct aad s soda 

crystals. 

'I hLKc proportions, which filial lakes or the roost com- 
plete precipitation, are not e<|uiva]ent quantities, nor arc 

t!)t:^ lijitabl: for mixing steam colours. It is common to 
take tannin duuble the weight of the colouring matter lor 
magenta and .iriil.r.e-violet, triple for the preens, and as 
much as fourfold kir metliylen-blue. Tannin colours con- 
tain, besides, tartaric acid and the quantity of sodium sul- 
phite necessary for their redudtion. Tartaric acids acls as 
a solvent, and prevents colours fixed with tannin from 
becomin^; jaddcncd. NcvcrthelefS, we meet with colours 
so chaigcd with niet.iUic chlorides that tartaric acid cannot 
be added to thcni except in vity small quantity for fear of 
injuring the vcRCtable hbre. Sodium bisulphite increases 
solubility and brightness. This rcdudlion requires, even 
in certain cases, the addition of zinc powder. When 
reduced in this manner methylcn-blue may be mixed with 
alizarin colours without the assistance of t.Tnnin, Some 
of these colours gain in intensity if applied upon cloth 
prepared with sulpholcaics or stannates. All gain in 
fastness by irrtmersion in tait.ir emetic before washing. 
Thevcin then be.ir fo.ipiriR at a b^il, but they do not be- 
come faster .IS aj-ainst the li^ht tif the sun. The passage 
thtough lariar emetic is ctftitcd with a hot solution of 
10 to 20 t;riii8. per litre. , and the time of passage is one 
mintitc. Tlic- tin.il transformation of tannin steam colours 
ato inioluble metallic tannate is quite as occcssaiy for 



pcapanttions of pure tannin intended for dyeing as for theso 
colours. In either case it completes the hxatioUi Mid 
prevent! the diffusion of the tannin in the dye-baths. 

Tannin, or the a8trin(;ents containing it, may be coa< 
densed on vegetable fibre without the intervention of. an 
interniediaiy or a mordant. The solutions of these sub. 
stances may yield their tannin alternatively either to the 
solvent or to the fibre. These preferences, or restitutiouBf 
are effeded according aa the degree of concentration gives 
a pfcpoadeiaaoe to the fibre or to the liquid. Thus 
cottoa, which woald be tanned in an astringent bath of a 
certain conccntratiooi loses some of its tannin in a water 
which contsins less tannin, and is completely and rapidly 
uatanned in flowing water. Thia loca ia water wbich 
still contaiat taaaia does ant represent an equal division 
between the taenia aad the water. We observe more 
reaiitaaea «a the part of the 6bre thaa oa that of tha 
sotveat. Thns cotton impregnated with taaaia at <o gram, 
per litre, aad which wouM be completely nataaaed la pure 
water, would preserve all ita taanlii ia a solution of 5 grme. 
per litre : it continues taking vtp taaaia laaadhitioB of 
20 grras. per litre, bot begina to M Impovetlshed ia walar 
eootaiaing leas thaa a grma. The taaaia which the fibva 
has with«awa from the aolveat may retora to that liquid 
! jon as tbo necessary de«ce of coneeatiatioa no 
lunger exists. SimilK idMTBauoaa may be observed with 
picric acid, eosiee, ftc. 

In dyeing cotton abeoite taaaia slowly. The proccM 
caaaot beaocdetated by beat beyond 50° or 60*. Abova 
thia limit the solvent ao longer yields tannin, aad the flbra 
begins to give it up ^pda. Thii| iaoaaof thenaMM 
why preparations in part taa^a ftqaiia to be dried haft 
afar, and why they beeome itreaky «a diyiag Q^BnAen 
heated with steam. 

There are two methods of tanning cotton, by dyeing or 
padding. In the latter ease the solution must be ten 
timet stronger. In either case it will be found advanta- 
geous to transform the tannin into an insoluble salt, after 
which washing is prafticable, and the homogeneity of the 
dye-baths is preserved. Steaming or drying goods pre- 
pared with tannin does not fix them, snd does not hinder 
them from being unlanned by water. For dyeing, i grm. 
tannin per metre of cloth and per a litiea of water for an 
hour will give a mordant which takes a decided grey in 
.tcctatc of iron ; 10 grms. give a very deep grey, and 
20 grms. a black. These dyeings done in the cold are 
more intense than at 50 or 60;. 100 grms. of tannin per 
litrepaddcd, dried and passed into tartar emetic at 20 grmi., 
will give the deepest shades on dyeing in methylcn-blue. 

Uy dissolving niethylen-bluc in an excess of tannin, the 
Kiult 1 eing in greater proportion as the bath is mova 
LiIutL'. it is possible to dye dirivily a light blue. 

'i i/ttain a heavy blue s.itur.ilr in tmn n at 24 Sf"^"- 
pur Ht:c, dry, fix in acetate of itcu .'it 14 U., neutralised 
with -'t gtms. chalk per litic; svash, dye in niethylen-blue. 
and fn.>p. .\ pasisage in atjJ, or in acid and sulphite, will 
w ilhdr.iv. fr ;rn this blue the black matter which darkens it. 

With iron and astringents calico-printers have com- 
pounded colours ever since the rise of th.s inr'.nsiry. We 
may thus obtain black with i litre tragac-iit;) niui.ilage, 
1 litre pytdiignite of iron at 1^' H.. 125 ^;rnis. tartaric 
acid, and 25a grms. t«nnin. By dikning this colour we 
obtaing greys rivalling the ali/aiinc colours in fastness. 
1 licfc greys may be djcd with other colouring matters, 
and preserve their tone on cloth prepared with stannates. 
Gallic atiJ s'f ^ ^rc purer than tannin greys, but they are 
w.-int;ng in siiliJity- 

.s ncc the acquisition of the aniline colours tissue-printers 
make frequent use of the process of dyeing which consists 
in turning the niordaius into lannates. These mordaats, 
after dunging, are dyed in tannin with the addition of 
gelatine. This mixture, which preserves the white of the 
parts not mordanted, is aci led in fraiftions as it is absorbed, 
to prevent the coagulation of a concentrated mixture of 
glue and astrint^cnt. -After this preparation a soap-bath at 
60° withdraws the tannic from the parts not mordanted, 
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hiid the goods may then be dyed in green, violet, blue, &z. 
This process allows of design!, with white discharges 
applied npon tlic mordant. 

MonUoU may be mixed at once with tannin, steamed, 
dojifed, and dyed, «& :— 

Onm water .. i litre . 

Tartaric acid .. 150 grma. 

Tannin .. .. 250 „ 

Red liquor, 16" B i litre 

One of the most ancient usea of tannin was fixii)(» mor- 
dants, CFjiecially in turkey-reds, where the process was 
known ..s ]_;:illinj;. Gallnutswcre used at first ir.ixcd with 
alum; t; tin cnmc stecpings in infusions of sumach, galls, 
&c., follosvLJ by a steeping in alum neutralised. A 
padding in tannin at 50 grnis. per l:!re, followed by a second 
padding; in alum at 50 grir.s. per litre, neutralised with 
50 grms. soda crystals, give* ao immediate mgrdant, 
equally suitable fur alizatUhndt tad fOT aBUllM COtoOIB. 
'-Motiittur ScuHtifiqMt. 



FIXATION OF ALUMINA AS A 
DISCHAROB ON INDIGO-BLUB BY MEANS OF 
ALUMINIUM CHLORIDE. 

Bj 0. SAGBT. 

The properly of hydrated aluminium chlotiJu t 1 be de- 
composed into alumina and hydrochloric acid when dried 
may he used for obtaining a discharge on indi^;o-blue, 
whilst alumina is deposited where the chloride has been 
printcil, and may serve as a mordant for various colours. 
On adding m.in^anese peroxide to the aluminium cliloiide 
Scheclc's reaciiun is obtained upon the tivsue, the natcent 
chlorine dcsirc'yin;^ the colouring matter and prmlucing 
whiles. This reaction requires the presence of water and 
a temperature of too . The aluminium chloride must be 
perfe<flly neutral. Tu prepare it alumina is thrown down 
from aluminium sulphate by means of ammonia. It is 
collected upon a filter, washed, and dissolved in pure hot 
hydrochlonc acid, taking care always to have an excess of 
alumina. '1 he char liquid is decanted and Lvaporated 
until a crystalline layer lorms on the surface. Tl;e chloride 
is then of a syrupy consistence, and partially crystalliyc^ 
on coolinfj. \\'hen it is to be us.cd the crysials nr-Kt be 
thoroufjbly n.i.xtd \'. ilh ihc huj crn.iMtil liquiLl. .As fur the 
manfi.incic pen side it i^ preferable to use that formed 
by tlic' action of chloride of soda upon a salt of manganese, 
washing, and drying at n«°. The cimmcicial peroxide 
contains too much impurities. '1 he priidud thus ob- 
tained ii rcdoced to an impalpable powder. The Callow- 
iag diKkafie iathcB primed apoo a mediooi lodifo Mot 

Maocanaae peroxide Sognni. 

AliMBiniaB chloride .. .. 300 „ 

CaldDcd etafch • 200 „ 

Water 430 „ 

After punting the pieces arc steamed without pressure 
for an hour and a half, letting the vapours escape. There 
is obtained tlius a design which is of a pinkish white, and 
which is cleared by a passage through weak hot hydro- 
chloric acid. If the alumina is intended to serve as the 
mordant for a colour the pieces arc wabhcd in hot water, 
then in cold water, and dyed. In this manner the author 
has ottained upon indioo blucs fine designs in alizarin- 
reds, fustic, 01 quercaion-yt- llow, cccrulein-greens, &c. 
The di^cl'.atgt! abovL' t^ivLii is intended for a medium bine : 
for a hyil.t or a cark sh.ide it noet bC let dOWU OT 
Strengthened in propor'.ii::!. 

A precaution to be taken v. hen preparing this discharge 
is to add the aluminium chloride last, otherwise there arc 
formed clots very difficult to get rid of. The peroxide and 
the calcined starch are first mixed, then the water is added, 
and wban tlM fMte it vtiy ttMMrth iIm ataiBliiiaB cidoiido 



is Stirred in by degrees. This discharge keeps well for a 
long time in a cool place. Manganic oxide may be sub< 
stituted for the peroxide, but to obtain the same quantity 
of chlorine a double proportion of aluminiam cblutide u 
preferable. Hence, from an iadmtrial poiot of Htw, tiw 
peroxide is preferable. 

Lead peroxide gives w ith aluminium chloride an aiialo* 
gous reaAion. The author has sought to prepare a mix- 
ture such that after steaming and a passage through a 
chromate a yellow discbaree would be obtained. Unfor- 
tunately, such discharges do not keep, and are completely 
useless after the lapse of a few hours'. The cont.dl of 
the copper rollers decomposes them at once, lead chloride 
and alumina arc precipitated, and binder the aAioa of the 
doctors. The rcsult.is the Mue if led-ltad ia enplayed. 
— JUoHittur Scitntifiqiu, 



LO.NDON WATER SUPPLY. 
Rei»ort O.N THE CowrosiTioN AND Quality vv Daily 
SAMrLss OF THB Watsb Svpfued to London, 
ro> THB MoNiR mtiMo Fkaavaav 48ra, i88a. 

r.> WILLIAM Ci;OOKF.S. F.R.S. 

WILLIAM ODLING. M.U . I .K.S., I'.R.C.P., 
PfOfCMcr vl Chemlilry at the L'nivcrstly o( Oxford; 

tod C. MEVMOTT TIDY, M.B., F.C.S., 
PtoCeaiOr rf CI cn.i Iiy :ii.a i f l uimMi: Medicine at the Loedsa 
Hospital ; .Medical (JBiccr oi Health foe IsUpstoa. 

To tkt Right Honoumbub the PasnDiMT or the 

L(«CAL QOVUIMKSMT BOAKD. 

March 3rd, ttSa. 

Sir,— In this, our fourteenth monthly report, we lay be'ore 
you the results of our analyses of the 161 samples of 

water colleAed by ns during the month of February on the 
days and at the times indicated, from the mains of the seven 
London water companies taking their supply from the 
Thames and the Lea. 

Of these 161 samples, one was recorded as " turbid," 
one as "slightly turbid," and two as "very slightly tur- 
bid." The remaining 157 samples were bright, clear, 
and eflRciently filtered. 

In Table I. we have recorded the analyses in detail of 
?:iMi| Its, one taken daily from February ist to February 
.iSth inclusive. The purity of the water in tespeft of 



i!anic matter has been dtiLrir.ini J 



(he 0> 



gen 



and 



the Combustion processes, unJ the results of our analyses 
by these methods .irc st.i;eJ in columns XIV. to .Will. 

We have recorded in Table II. the tint of the several 
samples of water as determined by tho colonT'iiwler 
described in a previous report. 

Oi the 1}, samples supplied by the New River Ci ir.p.my, 
the whole were found to be well filtered, clear, and biight. 

Of the 23 samples from the mains of the Fa^^t London 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 23 samples from the mains of the Chelsea Water 
Company, one was recorded as " turbid," one .is 
" slightly turbid," and one as " very slightly turbid." 
The remaining 20 MUDpietwen fottltd to be well filieied, 

clear, and bright. 

<.)f the 23 samples from the mains of the West Middlesex 
Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 2i samples from the mains of the Lambeth 
Water Company, the wboie weieiDaadto be woU flltcrcd, 

clear, and bri>;ht. 

Of the 2j sjmjiUs from the mains of tlic Grand Junc- 
tion Company, the whole excepting one recorded as "very 
olightly turbid," woM fottud to M Well filtered, cleart 

and bright. 

Of the 23 samples from the mains of the Southwatk and 
Vauzbali Company, the wboie were found to be well £!• 
ttrad, dear, and Might. 
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In Table III. we have recorded the oxygen required to 
oxidise the organic matter, and the quaniitiei of iree 
oxygen present in the whole of the samples coUeifled. 

It is observable that the steady improvement ill the 
colour of the waters, and in their freedom from orginic 
matter, to which we called attention in our last report, has 
been continued daring the present rnoaUi. Tnia year, 
more early than usual, the waters have eeaaed lo manifest 
the features cbaraAeristic of the winter leasoo. 
We luve the honour to remain, Sir, 
Your obedient Servantt, 

WlIAIAM Crookes, 
WiLLUM OdUNO, 
C. llBVMOTT TlW. 



BSTIMATION OF ALKALOIDS BY POTASSIUM 
MERCURIC IODIDE. 
Br ALBBRT B. PRBSCOTT. 

In 1S62, Ferdinand F. Mayer, of New Voik, reported* 
the uses of a Handaid solution of mercuric iodide with 
excels ot pola5s:iini iodide, in a method of volumetric 
dttcrir.ination cf tlic thief natural alkaloids. The 
standard solution was a " dccinormal," or, taking Hg at 
200, a tw entieth normal solution of (HgClj+6Kl), and has 
been generally known as Mayer's solution, in use for 
qualitative as well as quantitative purposes. Mr. Ma^er 
to f.ir extended his investigation that, lor twelve aUcaloids, 
he stated the number if milligims. of alkaloid precipitated 
by a cubic centimetre of his standard solution. These 
volumetric fa^iors coincided with molecular quantities, 
proj>o?cd by theory and approved by expcrimt-nt. The 
stated quantity of each alkaloid represented its c.;u . : at 
weight, or the half its equivalent weight, or the w hole or 
the third of twice its equivalent weight. The general 
corrcdncss of the faflors declared b . Mayer has obtained 
frequent confirmation, though, as will be specified further 
on, some of his numbers have been found to require adjust- 
ment, irrespective of molecular Quantities, and the com- 
bining numbers of some of the aUcaloids of his list have 
beconie unsettled. .Moreover, it has been found tbat (he 
proportion of alkaloid to iodomercurate is in many cases 
varied by conditions, so that limits of dilution, time, tem. 
perature, &c., need to be prescribed. As a working pro- 
cess there still lacks an indicator for the end of the re- 
aaion,— one fecommeoded l»r Mr. Maver being palpably 
fallacious. Another deoMUMl fiir more mvestigation of the 
subjcA lies in apparent diecnpeiwies between the volu- 
metric fadlors of precipitation aim eome gravimetric ana- 
lytM of the precipitates'. Upon several of these qaestions 
i heve et various times obtained some woch, feaching as 
yet few conclusive results, but which guqreem even now. 
With e careful study, to pet the tutjedk ead its deficiencies 
m a more tangible shape. 

A few years before Mr. Mayer's report, Thonas B. 
Groves, of Weymouth, England, communicated an io- 
veslion " On some Componnds of .Iodide and BfOmida of 
Mercury with the Alkaloids."! Mr. Qfoves obta&sed his 
compounds by precipitation with *'a SOlntion of thtee 
equivalents oi iodide or bromide of poteseiam, and one 
equivalent of chloride of mcrcnty " [Hgaioo], that is, 
the constituents of the reageal afterwanratandaadised Jbr 
volumetric «se by Mr. Mayer. HrV Graves introduces the 
alkaloidal mercuric iodides, Ac, as • class of ooBMaods 
which he believes has not Utherte heen aotleed, ktt ia 
iad the gualiutive reaaion of sllialoids with solution of 
iodide oiiaereary and potassium had been commuoicated 

• Pro. A m. I'har. A)SO., liCi, 238 ; and afiain, more fully Cheuical 
News. vU., I jg, and on opiiua •UuUoids, i6M(., viii., 177, itig. ^n. 

il. lit. fikmbnUkt t«l, seSr Am. Jear ilkam., 96, 

9S3< 



to 



some time before. It is referred to in " Gmclin's Hand- 
book," among the combinations of metallic iodides.* A. 
von Planta-Reichenau, in a good compilation on the re- 
aAions of alkaloids, presented as a dissertation at Heidel- 
berg in 1846,1 accords potassium mercuric iodide a pro- 
minent place among the general reagents for these bases. 
Mayer credits the first report of the use of potaasii 
mercuric iodide as a quaUtativs tesgSBt fcf slkskids 
F. L. VVinckler, in JS30. 

Mr. Groves made rrccipi'.ates from toiattons of* 
e<^uivalent of alkaloia," in salt and with some excess of 
mineral acid, and " three equivalents of iodide (or bromide) 
of potasaium " with " one equivalent of chloride of mer- 
Cttfy," sod then made quantitative determinations of the 
mercury sad the iodine of these precipitates. In these 
analyses, tC dried and weighed portion of the [washed] 
pcecipitatc was diasidved in boiling alcohol, and the sola- 
tiea treated with aa eaeeas of fresh ammonium sulphide* 
to precipitate the mercury as sulphide. The solution WSS 
kept hot, slightly acidulated with n tiic acid, and the 
mercuric sulphide separated and weighed. The filtrate 
was warmed to expel all hydrogen sulphide, and treated 
with solution of silver nitrate, for the gravimetric detet^ 
mination of the iodine. The difbrence was estimated aa 
alkaloid. Mr. Groves reported the precipitates as per- 
fealy crystallisable, from hot water or hot alcohol, but did 
not take the ciystalline form for analysis. He made 
analyses of the precipitates of morphine, strychnine, 
quinine, sad dacihoaiae. la dnplicateoperations the results 
agreed with escJl Other fidrly, tae variations of iodine per- 
centage beii^ fton 0*17 to 0-82 per cent of thecompooad. 
The results are given ia support of the geaeral nnniia 
(translatiag Hg to aoo); AikHglj. This would be gene- 
rally reiitned to the latioaal ftna, AlkHIHgla. However, 
the formula is not very well supported by the results. By 
computing the percentages of alkaloids far Mr. Ofova^ 
formulis we obtain 



Morphine ia Ct7Hi^0!)HcV< 39 91 35-99 

Bttan, from 33*97 and 36-oa 
Strychnine In CatHasNi^Qtllglj, 36-30 33-03 

mean, from 33-30 and 32-87 
Qoiniae ia QaHatNeOaHglj, 35-80 30-14 

mean, from 30-40 and 29*88 
Ciaeboaiae ia CaoHaiNsOIIglj, 34-64 39 08 

mean, from 28-56 and 39 60 

Mr. Groves remarks that the obtained percentages of 
quinine and cinchoninc correspond to molecular weights 
one-fourth less than those received. 

A few months ago I obtained some determinations, by 
Messrs. Frank £. Judson and Charles E. Payne, of the 
percentages of iodine and mercury, in the iodomercurates 
of several alkaloids, namely, stiychaine, morphine, 

Suinine, and berberine. The- analyses were done a little 
ifferently from those by Mr. Groves. The alkaloid pre- 
cipitate was dried at lOO" C, and a weighed portion dis- 
solved in hot alcoheJ. It was found that the strycbaiae 
precipitaia eoold be dtssolved by addnlating the hot alco- 
hol with sulphttlte add.' Nitrate of silver solution was 
then added to predpitate the lodbMt and the ptedpitale 
washed on the filter with hec water (disselviag oat aajr 
silver sutphatapiedpilatcdbythealGalhal)|driedat loo'C, 
rhed. The fiftrale was tnated with hydrochloric 



acid (ia^t dight enese). aad the diver chlo^ filtered 
out, whea this filtrate was chsiged with waabed by d i egea 
sulphide gas, and the tesnhiag newapy sulphide washed, 
dried at 100^ C, aad weighed. Hamag the iodine aad 
the netcniy, the fraAioo of bydcogen for the HI of the 
assumed formula was added, and the diflbrence placed »m 
alkaloid. Triplicate operations were SMde. Tbeanaiyaia 
of tht itrychnint prtctpitatt gave the fidlowing icsultei 
placed paralld with centesimals cdculated ftom a melfr* 
cular formula, and with the mean of Oroves's peiccntagee 

' " CftvcsdUb Edition," t (tS49), 1S4. 

i "Das VssliahsB dw ujcktiytca Alfcslaids mta Ksagtaiiea, s^u 



Digitized by Google 



*i?5S^.a£''} Estimation Qf Alkaloids by Poiassium Mercuric Iodide. 115 

Calculntcd from JvdMtt ud Payoc. Um. QratMb 

C„H„N/),HlHi:lj. lit. sod. 3nl. Mwta. 

Iodine • 381 41*59 4070 4°'^ 4000 4046 44' '9 

Mercury aoo 2183 1850 i960 ai'ao >9"77 22-78 

Hoi HI.. .. ,, i o"H — — — u il — 

Str)chmne 334 3647 — — — 39 66 33 03 
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Tbcfe resulti, in absence of dired determinations of the 
alkaloidi raise the question whether the iodomercurate of 
strychnine, as a precipitate, may not be in some degree 
complex and variable. This precipitate is one of the 
least soluble of the iodo-mercurates, according to 
Mayer, being obtained in a solution containing ,sn'o»o of 
ttrj-chnine. The end of the rcadion is distinct, and 
the precipitate settles fairly in acidulated water, but 
better in concentrated solution of potassium chloride.* 
In this solution Dragendorff found each c.c. to dissolve 
0'003l6 grm. of the prccipit.ite. WitlKi t i ci i^^siuni 
chloride, 0-1127 K"^' of strychnine lest o u, ji ■^jn:. in 
precipii.it. nj;, washin;;, and <.>t fiLif. t.,L- J >rtnula 

above .Tssi.iiicd.t l'"rom thtbc ^;ias imctric cxpcriincnta it 
appears that tlie precipitate in question must consist 
mamlv, .md miy consist wholly, of double iodide ot' the 
forniulu C,,II..jNjOjIIIHgI,. 

The vulumctiic faflor of o'0i67 grm. strychnine 
, ,p of CjiHiaNiOj in ^rms. i, for i c.c. ^!ayer'8 solution 
(ci nta-.ninf; ,r',i,c I'^jlj 1 ^KI in grms.), is well esta- 
blishci. I h.^.\c several times obtained its veriucaiion 
With pure cryst.-illir ed .alkaloid. Diagtr.dorfT quotes cx- 
perimtrits cor.rirniing the ratio.; Now our understanding 
of tl'.c chemical equation, in the formation t f these alka- 
loid iodonieiturates, niut.t depend upon the composition 
of the precipitate, as wc have litllc knowledge of the 
chemical composition cf potasMiun mercuric iodide solu- 
tions. As a proposition wc may t.ike this cquatio;: — 

(CtiHitNaO^HsSO^-f 2(KIHgl, + 3KI) = 

aCaiHMNaOiH 1 Hgl^ + K^SO^ + 6KI. 

This presupposes the following formation of Mayer's 
MintioB : — 

llgCli-f 6KI = KIHgli + 3KI4 2KCI. 

The conditions of mixture of Mayer's solution seem to 
deny that it holds three molecules oijru potassium iodide 
(as we have to specify further on). Nevertheless, some 
experiments in support of the above equations may be 
cited. A certain quantity (v.uied by lemperattue) of mercu- 
ric chloride may be added to Mayer's solution before a per- 
manent red precipitate is attained. If, now, the solution just 
saturated with mercuric chloride, and containing the least 
perceptible precipitate of mercuric iodide, be treated with 
strychnine acidulated solution nearly to completion of the 
precipitate, and tliis be filtered out, the filtrate will not bear 
least addition ofmercuric chloride without produAion of the 
a red precipitate of iodide of mercury. That i* say, all the 
Iodide which is necessary to bold tlie mercuric iodide in 
solution enters into the precipitate of alkaloid mercuric 
iodide. The indication is that none of the iodide 
belonging to the potassium mercuric iodide snd eescntial 
to its solubility becomes liberated in the ]mci|ritation 
with strychnine salt. These results are not peculiar to 
ttrycbnine precipitation, as I obtained the same results 
with quinine, atropine, and aconitine. Another test, im- 
plying that soluble iodide is not liberated in the alkaloid 
lodomercurate pMcipiUtiOD, was made as follows:— 
Mayer's solution wm salnnied with mercuric cblonde (to 
tiw poiat of pfecipitatioa), and tbcn Imlcd with exccN of 

* Drsflnrfoill"Wc*tbbcsliamaa(statlnrMNaditI>r«gMfl(i^4). 

61, te. 

f /6M.,p.n. StofSknlnt 01117 erm > K>th n c.c. of Mtycr'i 
solBtioii (■<> etceu el cc), gave a r'ctipitato of 0-303] grm. 
Then 0 jojj x 36 «7~o iic6 itVychoinc obiainc<l. 

t Lot cl , p t.; Sir/cbninc ooCJh gfi.. >n 10 c.c. aolution, wiih 
1 C.c cooccDuatcd |x>tauium chloride solatioo, rcqaiisd yji cc. 



Suinine (twd oUier aUudoidl Acidulate adtttioo, and 
Itered, when die filtrate would not precipitata DCteoric 
chloride on ita addition in any propcrtions. 

<To l>* eominued.) 



PROCEEDINGS OF SOCIETIES. 



INSTITUTE OF CHBMISTRV. 

At the Annual General Hatting of the Institute, which 
took place last month, the report of the Council was again 
I most saiiif.iCiory. 

The term during which the Council had the powi r of 
I admitting members of the chemical profession to the 
I Institute as Fellows without previously pas&ini; tliruugh 
the preliminary grade of Associate having expired, tba 
qualifications rcqniredof Candidates for the AssociatesUp 
have been carefully ra-considered, especially with nSst* 
ence to the three years training demanded by the articles, 
and the examinalions to be passed in physics* mathe- 
matics, and theoretical and pradical chemistry. 

During the session a conference has been held " On 
Certain Points in the Ethics of Professional Chemistry," 
the subjcA being introduced by Dr. Fraakland, and it has 
also been determined to give a series of experimental 
demonstrations, illttstrativn of modem methods of analysia • 
and of physical operations more immediately coanaaed 
with cliMued science ; the first of these ledures, " On 
Modem MeUiods of Qaa Analysis and tba Apparatna 
emplpyed therala," having hcan already delivena njr Mr. 
Robert Waringtoo. 

Thd CannciTbaa also given tbanoat careful constdcra* 
tion to the question as to whfether it might not ha of 
service to the members, and conduciva to th* wtlfata of 
the society, to pahliah n jonmal) which should be aeat 
periodically to the manibera ; but aa at the loWMt catimatn 
a really useful and* comprehensiva journal would absorb 
the entire available reveane of the aocietjr* the CouacU 
considers that it would be nnwian to do so, cs^islly con- 
sidering how important it is for an inatitntion of this 
character to accanmlatn foods. Horaover, the Society of 
Chamieal lodottty havo bow hagnn the pnUicatioo of n 
journal, and it is a matter for the new Council to conaidar ■ 
whether it might not be of me to the members of the 
inatitota to make airaagcmeots for its gratuiteua supply to 
them. It would appear that tome of the Fellows haveenter- 
tained thaaqpaAntioB that the Institnte should in lonaaadi 
way return to Aeas n substantial equivaleiit te the BBoual 
subscriptioa— aa the Chemical Society do aa bnt it must 
be remembered that the primary obieA for which the In- 
stitute was founded is to ensure that those who ad as 
consulting and analylical chemists are qualified by study 
and training for the proper discharge of the duties they 
undertake. It is obvious, therefore, that the true func- 
tions of the Institute are the establishment of thoroughly 
efficient examinations in London and the Provinces, the 
public promulgation in every available way of the exist- 
ence of the Institute, and of the position accorded to it by 
the profession, and the accumulation of such resources as 
will allow of all possible steps being taken to promote its 
public recognition, and as will, in course of tmie, enable 
the Institute to secure the permanent and elevated social 
poaitioo, which ahouM be iti rii^t n theNpfeMBtativeof 
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the intereits o( the chemical profenioD, in tbe HUne waj 
that the Colleges of ScrgeoM aad Fb|«idaM lepfeMiit 
tbe medical pcoiinsion. 

The gvaraatM which the Institute now furnishes will 
io each exceeding year of its existence increase in im- 
POCtance, and the Matnt eiven by the Fellowship and 
Aaaodateahip become more fully recognised. Each sue- 
CUaiTe JW of its existence will see the objects of the 
ffomoten more firmly eaublished and more fully de- 
veloped, and, in due oonrsei this Asiociation, working 
■leadiljr, though slowly, far the advwwement of the welfare, 
Ibo dignity, and public recognition of the profession, muit, 
if loyally aopported, take its place as one of the most im- 
poctant incocpoiattd proteslooal insUtatioaa of the 
United IQsgdon. 



PHYSICAL SOCIETY. 
Sthiriar, March xitk, i88s. 

Pnknoi FoLLU^ Vlce^Pieddea^ ia the Chair. 

tf BW Member :— Mr. D. Raaee Jones. 

Mr. Newth showed some experiments illustrative of 
the {»&. announced by M. Mascatt in 1875 that solid 
particles in the air are necessary to the formation of fogs ; 
and, secondly, that certain gases, such as sulphurous acid 
gas, also cause fogs in the same way by permitting the 
moisture to condense upon their panicles. The experi- 
ir.cr.ts coni-isied in pasting an clcc'^ric light bc.im through 
large bulbs of glass containing air and a small quantity of 
water. Wiien the rur in the bulbs was w.tshed with the 
water, and thus Ireed from motes, the fog produced in the 
bulb by blifjhtly exhausting it witli .in riir-(Mimp was much 
less t';Kin ulien the air of the room, or jjmoke, or sulphu- 
rous aLid (_;:sg was ridni:t;'.:J ir.to ib.cbulb. The dust on a 
platinuni wire, rendered incaMiiciccnt wilbin the globe by 
an tkttric turrcnt, also caused a sensible fcg. It folluws 
that with gas lues instead of coal there would blill be 
fogs, though not Fo black ones. 

Prof. Cit-'TltKll:, I'.K.S., read a paper '■ Cht the Dis- 
that^f vf Elt (ir:- tty b\ Ht iit." This wa>> concerned with 
additional experiments to those made by the autl-.or on 
the f.ul;tC't mac yeais af,o. Ik' siiowcd by means of a 
gold leal elciTiroscope that a red-hot iron b.ill when highly 
heated would neither discharge the pusitive prime con- 
duAor of a glass eleArical machine nor tlie negative one; 
but on cooling the ball a teniperatuie was found at which 
the ball discharged the negative condudior, but not the 
positive one. Lastly, on cooling the ball still further (but 
not belo'.v a glowing temperature), it was found to dis- 
charge both positive and negative cleflricity. A platinum 
wire rendered red-hot by an cleiftric current also discharged 
a negatively charged electroscope more readily than a 
positively charged one. When placed between ti.vo elec- 
troscopes, one having a -f and the other a - charge, it 
discharged neither. When the + one was withdrawn 
the — was discharged; but when th.e -- was withdrawn 
the + was not discharged. There therefore seemed a 
tendency in a hot body to throw out -f rather more than 
- eleAricity. That a mateiial medium between the 
heated body and the electrified one was necessary was 
shown by the failure of the experiment v.sth a Nlaxim 
incandescent lamp consisting of a c.iihun filan.ent in a 
vacuous bulb. Dr. Guthrie also showed the demagneti- 
sation of a small magnet in the heat of a LUiiisen flame by 
inserting it in a coil of wire conneifledto a mirror galvano- 
meter, and heating it in the flame. lie also showed that 
the pole of a voltaic battery coulJ be tliscliai|.;cJ by heating 
it red-hot. This was done by conntCting a piece of fine 
platinum wire to one pole and heating it in the flame of 
a spirjt-lanip, care beu.g taken to insuh.te the lamp to 
prevent conduAion to eaith. The discharge was shown 
by neaae of • minor eledircmeter. 



ICnsineaL 1ib«s, 

\ Mirch tf. Mm. 

THE METEOROLOGICAL SOCIETY. 

DuaiKc last year the Covacil of the Meteoiolagical 
Society, having regard to the rapid progrese of late yeeta 

in statistical meteorology, and the uncertainty that still 
prevails regarding important questions lelating the physics 
of the atinospheie, consideied it dniraUe that the Society 
AoaM ssppMSNQt dw erttmuT obeenratloos by n series 
of well cooduiOed experimcats oestined to threw tight en 
such qucstiose ss the vertical deetemeot of te m perat ur e, 
the rase of aaceasioB of VMoor, the heif^t of deoi etrsia. 
the vaiisaai ia thevdoatyof the wwd stdiflersatde- 
vatioas, Ac. Steps have beea takea dnriag the pestwedt 
to make obaetvations on the first of the qaestioas by the 
placing of thennometeEs at the eusMiit saa hue of Bosloa 
Church Tower, whidi is 170 feet high. This tower is 
admirably situated for making such experiments, as h is 
isolated and free from any obstruAions, and the graaad is 
mute flat for miles round. By permission of tne vfear. 
Canon Bleokin, the instruments have been placed as toU 
lows :— At the summit, one of Dr. Siemens's eleArical 
thermometers (kindly placed at the Society's disposal by 
Messrs. Siemens, Bros., and Co.), and an ordinary ther> 
mometer, are mounted in a small screen fixed to one of 
the pinnacles of the tower; on the roof of the belfry, 
which is X70 feet above the ground, a Stevenson screen 
has been mounted containing maximum, minimum, dry, 
and wet bulb thermometers. In the church yard another 
Stevenson rcrecn has been fixed containing a similar set 
of thermometers for comparison with those above. All 
the thermometers will be read every morning at 9 o'clock. 
The eleiTtrical thermometer crnsists of a coil of wire wound 
lound a cylindrical piece of wood enclosed in a small 
brass tube ; a third wire is joined to one of the wires, 
and the twti, insulated by gutta-percha, form a light cable, 
which is biout;b.t down to the base of the tower and con- 
neiicJ '.0 .1 ;;aIvanomcter, the tctnunals of which are in 
conncLUr.n with the two poles of a six-ccll Leclanchc gal- 
N.inic b."»tlir\-. Ti'ic instrument is read by depressing a 
key u hicii causes the needle of the galvanometer to defle<ft. 
A pointer or vernier (moving a contact roller upon a wire 
in a circular groove) is then pushed to the right or to the 
left upon a divided scale until the netJlc remains 
stationary on the .^ero-point, when the clectiical resistance 
of the wire is measured upon the scale. The number 
indicated by the vernier is then read off, and by leferriDg 
to a table uf equivalents, the ac'tual temperstore IB degrees 
of I-ahrenhcit is readily ascertained. 

Simultaneous readings of the electrical thermometer at 
the summit of the tower, and of the dry bulb thermo- 
meter in the church-yard, will be made ftpeqvcally doling 
the day by the verger of the church. 



MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Onf jaery Jlwluv, FAmiuj 7, ttta. 

R. Anoi» Smith, Ph.D.» F.R.S., Ac, ia the Chair, 

" The Colour Saise ami Cofovr Aiisiev," ^ Wiu.UK 
E. A. Axon, M.K.S.L. 
■ A'c'tM on Lead Pipa and L«ai Coalesif sefisa," by 

William Thomso.v, F.K.S.Ii. 

The qjestion of the cont.-imination of water by lead 
pipes having been recently revived by Dr. Sedgwick 
^>aunders"s translation of ^I. Hclf;rai-. J"s brochure, made 
in accordance w,lh the inslrections of the Commissioners 
of Sewers of the City of London, I propi >c to bring before 
the Society a few notes on the same subjcCl which may 
be of interest. 

About three years ago I examined a sample of water to 
ascertain whether it contained any objedionable ingre- 
dients, and found it to be coatwaiaated with lead to the 
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CStent of 0-197 grain per gplloo. Th* compoiition of 

thia water was as follows :— 

rr Gkllon. 



Total solid matter .. 7*971 

Oigiiuc oMtler^ comMoed water, Ac. . . 1*817 

Saline matter 0*154 

The aaliM matter wee cempoicd of 

CMoridea of sodium and magncsiom .. 1*543 

Snlpbalea of iodft Mid maiaetia .. .. t'l^^ 

Sttlphale of lime ^. t'i*S 

Canonatea of lime aad magoeaia aad 

elide of inn 1*137 



6154 

ammonia o-ooaS 

Albumcnoid ammonia 0*0035 

Oxygen contained in potassium perman- 
gaoate required to oxidise organic 
matters, Ac., ading in the cold during 

three hours o 02S 

Nitrates and nitrites absent 

Total hardneii 3-8* 

I advised that this water should cot be used for drink- 
iag purposes on account of the lead which it coniaincd, 
and I auetwards learned that one of the raemlwra of the 
family, bein^ ill and under medical treatment, mpcAed 
that there might be something wrong with the water in 

Jioestioo, because she was better in health whrn away 
rom her home, and it was only after lead had been de- 
leted in the water that lead poisoning was even suspeAed 
bv the medical attendai^,and it then became evident that 
tne patient was snlBHriNg severely from lead poiMDing,a]l 
th: symptoms being strongly maiked. The jglUM were 
tinged of a bluish shade and the lingers of BoUl bands 
had become stiff and partially paralysed. 

The interesting points conaeOed with this case are that 
whilst a number of persons were using this water only 
one suffered severely from lead poisoning, alt hough others 
of the family were in indifferent health previous to, and 
enjoyed good health after, the removal of the lead pipe 
which conveyed the water from the well to the house. 
As this lead pipe, which was in all probability the cause 
of all the unheahhiness of the family, bad been in ase lor 
twenty-one years, it would bave been inteieatiag to bave 
known the condition of bcaltb of the previone occupants 
of the aame bonne, and if not aatltfiiaory, to bave learned 
wbctber or no any medical man diagaoeed aiqr of the 
cases aa tboae of lead poisoning, a» then aeeme little 
doobt that those who lived in tbia bonae mtu have 
enffeitd, mora or lesa, ftom tbia catiea. It aeenw, anlbr- 
tttoaiely, probable that maiw. pctaoaa may be inlicring 
fton aww lead poisoning without tbe i«al nature of the 
malady being ncogniaed by medical men, as it was in 
the case of tbe lady above mentteoedi who by philosophic 
cal reaaoaing and mqpcfiment aohed lb« problem which 
pnssledthedoAor. 

The houae rcfrrred to waa aupplied from a well about 
50oyard8 distant, the water paaaing by gravitttioa through 
a i-incb lead pipe, and altbotub tbia pip* had been m 
vee for twenty-one years, and the water which pasaed 
thaongh it contained certain proportlttM of ao^wte and 
caiboaate of lime, yet the pipe had net become coated 
•a M. BeigiaBd aiya la the case with the lead pipe in 
Paria, and aa h gwerally supposed to be the case, bat 
was, accordingtothe description of the owner of the house, 
as free from inside coating when talcen out as it was when 
ptttin. 

I was aslced to suggest a substitute for the lead pipe, 
and advised the use of tin-lined lead pipe where the coating 
was about i.i6th to z.2oth of an inch thick, because some 
samples which I had obtained and examined several years 
before did not in tbe slightest degree contaminate water 
I kept in the pipe mr many daya. Ify aug|aitiooa 



I were car:i'.-d cut, and a sample of the watct sshiuli h.i-J 
: passed throuf;h this tin-lined pipe bent to me iur Lxaimna- 
, tion. I founil it to be tontaiiimated with l::ad to a cun- 
j sider.ible extent, and on txaminin^j t.oinc of the tin lining 
I I found it tu Cvi'itaui a larj^c proportion of lead. I sent 
I to another luanulai^tiircr of this tin hnc i pipe for a sample. 
I This he sent nu>, and a^ain J found that tlie tin lining 
I contained a large prcportion cif lead, and quickly con- 
taminated water itft in ci ntai^ with it. This 1 commu- 
! nicatc'd to the manufacturer, who informed me that he 
could not understand how the tin lining had become con- 
I taminateil, unlef-s it was by its being poured down the 
side of a strip nf lead into tJ t- hulc left in the solidified 
lead in ilie c) lindtr previou* to forcing it through the dies 
by hydiaulic pic>.sure. As I understand, this p pe is pro- 
di^ccd by puuring melted lead into a cylinder, through the 
top of which an iron shape is introduced to make a cavity 
in the lead of sufTicient size to hold the necessary quan* 
tity cf tin ; the lead is then allowed to set; when this 
occurs the iron shape is withdrawn and molten tin poured 
in to fill the space which the iron shape previonaly 
occupied ; a " die " composed of an iron tube with a core 
dips into the tin, which remains liquid in the cavity, whilst 
this outer tube forms the core of another tube through 
which lead is forced, the innermost core being prolonged, 
so that the tin comes in contact with and solidifies on the 
interior of the lead pipe. It seemed to me remarkable 
that a manufadurer who was cognisant of the faA that 
tin dissolved lead should have allowed such a device as 
the pouring of the tin down a strip of lead to be employed 
for filling the mould, 

These tin-lined lead pipes, I understand, are need to a 
large extent, and prineijially ir. making commualeation 
between the beer in thecaskand the pump on the counters 
of beer retailers. Sueb pipes would give the idea of safely, 
but it is clear that many samples of it may be of such a 
nature as to contaminate beer with lead to a large extent, 
as the beer contains a certain amount of free acid which 
would in all probability be capable of dissolving the lead ; 
and one would expeA that the person who consumes the 
first glass of beer from the pump in the morning would get 
that which had remained over night in the pipe, and would 
imbibe, therefore, a considerable quantity, depending on 
the quality of tin lining, of the poisonous metal. 

To teat whether this was really the case, a few daya ago 
I got two samples of beer, drawn in the morning, from 
two pumps at the same place, and examined them, aad 
found a considerable proportion of lead to be pnacnt in 
each. To find whether it was possible to obtain tiaJiaed 
lead pipe, in which tbe tin was free from lead, for maldng 
communication between the house and well above flten* 
tioned, I obtained a number of samples of tbia vatlely of 
pipe from the aame and from different maanfadkunia, and 
tested the puriQr of the tin lintng inaida each, but failed 
to find one whln waa not eontaminatod with lead, aad 
which did iMt contaminate water when left in oontaA 
with it ibr two or three days to a greater or leaaer eateot ; 
one or two aampka, however, coottiaed vety little lead, 
and only caused a nrinuta traeo «rf cootanainatlon In the 
water, hut the majorilgr contained a latgo percentage of 
lead, and polluted inewater to a great extent. Ultimately, 
tbe gentleman who occupied the houae fetafrad to had 
the tia>lined lead pipe which replaoed lead one dug 
up, and communication with the w^ eataUiabed by 500 
yards of Uock'tin pipe ; and since thia change waa made, 
he inlbrmed me lately that bia Ctaaily bave enjoyed good 
health. 



Then ia another kind of lead nipe 1 
*' tinned lead pipe," the inside 01 wbkh la coveted wUh n 
very thin coaling of a white m^al to aftid pmtadlioD 
against the aAion of water on lead — as a matter of bft, 
this coaling is not tin at all. It is produced by filling the 
first few inches of the ordinary lead pipe which is forced 
through tbe dies, whilst still very hot, with molten tin, 
which remains molten and washes the inner surface of 
thtlMdlnbeaaitiapfodncad. Pmwiuibiy,iA«n atoag 
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length of pipe has been forcfd through the dies, there 
would be I'ttle or no tin rcmainir.p, but I was informetl 
by a niaruf.ii.uncr ol this pipe that that is not the c.ire; 
on the ccintr.a}', tl eic is a nmth larger voh:mc of tin, to 
use his own l.in^ urigc, at the eml of the operation tliin 
there uas at tlic bc^;iiininf; ; the molten tin dif.solvcs th': 
lead, thus ineicaiin^ in voluiiu-, ninl so tb.e coating i;-. a 
mixture of lead and tip, tlic ] :u|mhilii hI IljJ in the 
coating being preatcr in thu'-c poitiuiiii of the pipe which 
are last forced tlirough tlic die. 

S(!mc J ears .i[;o. not knowir,); of the existence of tiiis 
kind of tinned icad pipe, I rtcjLottd a [ lumber to make 
for me a worm reiiij;crator with tin lined lead pipe for the 
prcparaiu n of liit^tilKd wattr. lie did so, and to my 
astonishment, cn tcsiin^; the di>lilli.d water which had 
been condens.ed in it, 1 fvund it to cont.iin a large propor- 
tion ol It a' I . On t xaniination o( the pi[ e afterwards I found 
it to he tlie vaiitty whKh had been wabl.ed with tin. 
This coating cannot tliercfore be regarded a& a thoroughly 
efficient pioteAion a);ain^t i)ie aftion of water on lead, 
but the test was a severe one, and there can be no doubt 
that tin-coated lead pipe is much better adapted for use 
in making communication with the water mains in large 
towns than the ordinary lead pipe, whilst the cost of pro- 
ducing this coating. I understand, amounts to only a few 
shillings per ton of pipe. To tc.'>t their re»pe6ive values 
I placed water containing a small proportion of nitrate of 
ammonia in two pipes of the same »ize8, the one tinned 
inside, the other the ordinary lead pipe. After standing 
about three hours I teited the water from each ; the one 
from the tinned lead pipe contained only a trace ol lead, 
whilst that from the ordinary lead pipe contained a large 
proportion of lead io solution. Similar resnlts were ob- 
tained by leaving HmcliMter water ia th« tMiM pipes for 
eighteen hours. 

In certain boroughs, I understand, mcll M Salford, 
Oldham, and Sau'.hport, this tinned lead pipe ia the only 
kind allowed to be used for making communication with 
ike main, wbiUt in Manchester and other places ordinary 
lead pipe ia generally employed. I bave lately ob&eived 
that the lead pipes which have been in use in Manchester 
for many yeara contaminate water left in them over the 
aight to a considerable extent, but after tke water baa 
been used for a short time daring tke digr It ia free frooi aay 
appreciable trace of lead. 

1 have aUo tcKted the water after remaining eighteen 
hours in the lead pipes in communication with the main 
in Salford where the tinned pipes are employed, and 
although the water was slightly contaminated with lead, 
it contained much less than that found in the water which 
etood for the same length of time in tke OfdiBary lead 
pipes of Manchester. 
■ It is a faA, which I have observed from my experience 
during the last few years, that airrated waters are contarai- 
Bated witk lead much more often, and in many caces to a 
muck greater extent, than one would expcA, conkidciing 
tke attention and care which ia bestowed by good firms 
on the roanufadure of these attides. Lately I tested 



ieveral sanplea of what was termed ** pure ** carbonate 
of potaak, and ** pure *' carbonate of eoda, and citric acid, 
wMch were apccially purified for use io tke preparalioo of 
airatcd waterit and 1 found all to be coolamiaated witk 
lead Io a gieater or lesa extent. Tke maaufaAurer of 
tkcae aamplea waa appriacd of tkis fuBt, and in reply be 
admitted Out tkey contained traces of lead, but mm it waa 
impeeaiUe to okcatn tkew aukitancea free from metallic 
coatamioation at aaytbing like reaaonaUe coat, and h 



mi ;l.t here be noted th.it the U5e of charcoal filters 
di[:i;ni>^hes very much the risk of lead poisoning, as the 
cli.ircoal removes any trace uf lead which the water 
inii;ht contain. 

It was first discovered and afterwards published by the 
late Dr. Cracc-Calvrrt and Mr. Richard Johnson in ajjiot 
paper, that pure lead is more easily aC'tcd on by sulphuric 
acid than lead cvn.i ainin^ a very small |ie:ccniar,c of 
impurities such as antimony and copper, and these rci^^lt* 
have been repeatedly veiitied since. With a view to iind 
tlie eflt^t of pure w.iter on ccii'.paratively pure lead and on 
Ic.id tu which I added -j of a per tent of antimony, I 
nieited some of the original lead and poured some out, 
which I rolled into a iheet. Antimony was added to the 
remainder, and the mixture poured out and relied into a 
sheet as before : both theets were cut to the same size and 
placed in equal bulks of distilled water and left overnight. 
In each case a fine white (locculent crystalline matter, an 
oxide or salt of lead, was observed in susptniion, but this 
existed in considerably greater proporiiors in the water 
containing the lead which had not been treated with anti- 
mony. Thus the small quantity of antimony appears to 
afford some proteAion against oxidation of the lead by 
air and water. When the suspended matter \% as filtered 
off only a trace of the lead was found to be in solution in 
each case. 

It is sometimes advisable to obtain the lead contained 
in water in a contraded solution, and preferably in an 
acetic acid solution if possible. I bave observed frequently 
that weak acetic acid dissolves no lead from the residue 
left on evaporating waters which gave originally a very 
distinA coloumtkn with sulphuretted hydrogen, but 
on treating the residue with strong nitric acid, evaporating 
fT the acid completely and dgain treating tUe residue with 
weak acetic acid, the lead dissolves with apparent facility, 
ai>d on evaporating this acetic solution of the metal to a 
drop or two, it may be obtained in a sufficiently concen> 
trated solution for tke application of the other tests. It 
appears as if certain organic matters contained in the 
water combine with and render the lead insoluble in acetic 
acid ; these organic substances being afterwards decom- 
posed by the nitric acid, leave tke lead ia a condition ia 
which it is soluble in acetic. 

A curious case of lead potscning lately came under my 
notice and engaged the attention of a Lancashire coroner. 
A woman, upon whose body the inquest was held, had 
been employed in weaving cloth from yam, which had 
been dyed of a yellow colour. The colour, was the 
ordinary chromate of lead, and it was alleged that the dye 
had caused her death by poisoning. 

I examined some of this yarn, which I found to be of aa 
orange-yellow colour due to the chromate of lead whick 
had bieen fixed in the fibre, but it was so loosely fixed that 
by gently shaking a hank the chromate came out, forming 
a cloud of yellow daat, and it was given in evidence at 
the coroner's COOrt tbat all or nearly all the workpeople 
who had been engaged in weaving tkis cloth sufTeted more 
or less from lead poisoning. 

I afterwards examined some fwtm cootainiag tke same 
pigment colour fixed in the tkread so firmlytkat it conid 
not be removed by shaking. 
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waa quite satisfied that the qusniiiy was not okjcdionably 

laq^ To ovcfcome Ikta diOcid^ I k«d to advise the NoTa.-*lldsiremellimpeisturesreC«etigiads 



othcniiss 



of Iks Ofdiaaiy catboMie of aoda, made ly 
Solvay** ammonia procete, «• kelBg abttoat as pore, and 
ccrtamly mudi Im lik% to be itjuriotte, tkmi Iho pnitfied 
«alt. 1 also advised tkatthoee salts wkich it ia impossible 
to obtain free from lead sboold be dissolved in water, and 
Stared through or boiled with animal chstcoal, which 
bM the property of temoviog Iho lead ftom sohition. It 



CmpUi Rtndus Hcbdomadairti des SfCMWi d« PAaMmk 
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Indnced Cursenta of P^ar Interversions.— Tk. do 
Moncel.— Tke autkor finds tk»t the three effoAs of which 
be has spoken. (Cosi^to lUnitu^ 1872, p. 1335, and 1S79, 
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P- 353) ^"■c certainly operative in ths Gramme machine, 
and that the currents of pu):ir ititervcrtion are distinti 
from those resulting fioju tl;L- inovcir.cnt of a coil in a 
magnetic field fixed according lu the axis of the magnetic 
ring. 

Double Salt* of Mercuiy.— M. Beithelot.^A aeries 
of thcnno-dNinlca] dctemiaalieaf. 

Coloariac-Matter fofmbif ia Starch Paatc— Lecoq 
do Boitbandrm.— The author laid before the Academy a 

specimen of a fine vidtt colour developed about Bfteen 
years ago by the aftioa of a tinall organiam oecasfooally 
HNWd OQ the surface of starch paste preserved for some 
linM in Dioiat air, and especially if exposed to tbe vapours 
oTMMticacid. 



uwntintB M loe exniDition 01 1878. 
well at tboae ■uceaeding. on glues, gelai-i 
tofj and atardit aiu not autceptible of u« 
and tbefr intetett ia chiefly hialorical. 



Mmdttur Seltntifiqut, QuWUvUU, 
DecenbMr, iMt* 
Tha Pradndts of (he Caoutchooe and Outta-percba 
ladactlltt at the Exhibition of 1878.— This paper as 

;'ne>, inks, black 
uaefiil abatraAioD, 

chiefly ' 

Studies on Quinamine.— O. Hcnc.— A ttaaalation 

from Liebig's AuMoltH. 

Kew Salt* of PtatinoB.«>0. Hene.— Ftan Lkbig's 
AHMaltn, 

Ob Conqaiaaaine.— O. Hane.— Conqainamiae and 
qaiaaaaiae are (wo Itoowffie haiea urhicb nadarfo aiodifi- 
cation with equal eaae and tn the aame direftion, but 

which are not capable of mutual conversion. 

A New Derivative of Quinine.— E. il. Rer.nic. — 

From tht jcuri!,i! vf llie Chimiiit! Sucidy. 

On a New Alkaloid found in the Chinchonas. — 
M. Arnaud. — From the Compttt Rendui. 

Qum Kauri in New Zealand.— Fion the youmal of 

Coatins Motala with Nickel.— A. Oaiflei— TIm au* 
tbor deecnliea the appliances required and the uicceesive 
proeeiaas which the articles undergo, rather from the 
point ol ittW of an amateur than of a manufsAurer. 

Industrial Society of Geneva — Meeting of OAober 
12th, 18S1. — M. Stanim reported upon a communication 
by M. Dcgcrmann on black dyeing with logwood and iron 
and tin mordants, and on the bhick »pots which sometimes 
appear on woollens dyed a cochineal-scarlet. 

Proccedinga of the Chemical Society of Geneva. 

Januaiy i6ih, 1881.— M. Kaspar gave an account of a 
apecimeo of -insoluble albumm prepared frotn serum, at 
the Geneva Abattoir, it contained a proportion of su|. 
phur three timet greater than that of normal alcohol. 

M. A. Danilewsky described his reneaichcs on myosine, 
its preparation, its transformation into syntoninc, and its 
regeneration. 

Februarr tjtfa, 1881.— Prof. Honnier deacribed a new 
■wahod of detenainioc aitric acid in aptiag* aad well- 
waters. 

Prof. Graebe described the researches of M. Mann on a 
novel bomologue of deaoayberzoiai aad of M. Herold on 
certain deilvativea of orthe>aaiaidiac. 

Match laib, tSSt.— Pn£ Giaaha tahabilad certain ap- 
aaratOB for the voloaietifc deiermiaatiea off aitrogcn, and 
lor the ekdtooiytie determination of copper ia eMuiions 
where it la contaiacd along with other aictala> He aude 
alto tome obaaivalioaa on tha picpaiMioa of pheephotua 
trichloride. 

Prof. Moonier exhibited a pocket apptrataa for tba lapid 

determination of urea and urine. 

April loth, i88t.— Prof. Graebe described the researches 
of M. Wolf on the produdlion of anthragalloi from an- 
thracen. 

M. Louie gave an account of the clearo-teparation of 
' iiuiMiecnaiUijraaiplagredat L«Gonloavf«niilf«. 



M.iy Sth, iSSi. — Prof. Gr.iubc described certain re- 
searclies executed by M. Lautcibach on the sulpho-con- 
junaled atid of dinitro-naphthol, the potassium salt of 
which is known as " naphthaline yellow S." He made 
also some observations on the impurity of the benzoic acid 
of conjrnerce, which may contain as much as 35 per cent 
of para chloro-bcnzoic acid. 

June 26th, 1881.— M. Aimi Pidlet bat prepared certain 
derivativea of dcattnMartaric' add, and atodied them op> 

tically. 

I'ruf. Gr.iebe finds carbazol dissolved in sulphuric acid 
an exceedingly sensitive reagent for aitric acid. It pro- 
duces a green colour. 

Prof. Nlonnier propofes a new method for the analysis 
of milk. He pours into the sampl;: a solation of copper 
sulphate, which precipitates all the caseine as copper 
caseate, carrying down with it the fatty matter. These 
two substances are separated by means of alcohol and 
etber. There remains in solution the milk-albumen, or 
lado-proteine, which is also thrown down as a talt of 
copper on raising the liquid to a boil. (The asgar?) 
Thcie lolutiont filter with great difficulty. 

On Galleine and Ctanlelne.— 'M. C. Bochluu— Fion 
Liebig's AHitaUn. 

Improvennent in the Manufaylure of Crude Soda. 
— M. Louis Fauchcaux.— The aotluir pateaU an IBipRlVB* 
ment in black-ahh furnaces. 

Adulteration of the Eaaentsll OHl.— PrOU the 

yournal oj Afpliid Scitnct. 



Rtvut Univtrullt dts Mines, dt la MetallurgU, &-c., 
No. 3, November and December, 18S1. 

Thia number containt no chemical matter. 

Lm Mmi4*$, Rnua Htbim mM r* itt SOtaeu, 
No. 15, 1881. 

The Bledliie Battery at the Bahibition.— C. Mate. 
—A popular acodttnt of the aatnre aad aaioo of the 
battery m ita diflStieat ibrma. 

Modern Chemical OoAtlnea.— M.Gerber.-^Ieil|th)r 

summary, incapable of uteful abttradion. 

The Conveyance of Eletflricity. — A. Han-.on. — This 
paper cannot be reproduced without the accompanying 
illuitratiam. 

No. 16, December 22, 1S81. 
The late P. Secchi pointed oat that certain cbarader- 
istic movements 'of the compass, not merely accompany, 
but precede, grave atmospheric perturbationi, evea when 
the barometer ia not alfeded. 

No. 16, December 29, 18S1. 

Dr Helot, of Bolbec, gives a case of an epidemic of 
dipht^JC>ia i:i a previously healthy village near Caux. A 
tnpe dealer had thrown quantities of animal refuse into 
a pond near his house, and when it was denounced as a 
nuisance the mud and the water were applied to the land 
as manure. .\ severe epidemic cf ilipht^u^ri.i broke out, 
and lasted six months. A simiUr error was committed a 
second time anil wliIi the s-ime results. 

The Able Moigno asks for the loan of 10 grms. of 
cxsium to enable a young chemist of his acquaintance to 
make some important experiments, and engages that it 
ahall be allerwarda letutaed. 



Bulktin dt la SotUti Ckimiqut 4* PtrU* 
Tone 37, No. i, Jaauaiy 5, ilHte. 
Normal o-Aaddo-valeric Acid.— V. Je8Un.^Tfaia 
acid ia very aolaUa in water, aparingly toluNe ia akohol* 
iaaolflhle In ither. It raUiaM wttbont da* 
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composition. It cryitallisea in long colontlcH priunatic 
J^'tf «»J««»»«*<» i« VKfKtMA ^tbe ibmula, 

Manufacaure of PetMsium and Sodium Caaboiwtes 
by the Dirert TranslionDation of Chlorides by Tri- 
methylamin.— J. Ortlier and A. MiiUer.— The Solvay 
process for the manufaQure of sodium hti^r lf ft imp is 
known to be inapplicable to the preparatioa of Uifl corre- 
aponding potassium salt. The autbora propose to effeft 
the translformation by using trimetliiylaniiD in place of am 



iCmiieatNBws, 



nical Wof ka of Cioix, near UUe. 



MISCELLANEOUS. 

The Pariaettiooof WatM-.—A method of purifying 
water, which Udi fair to place dyers, calico printeis, 
bleachers, paper and other naanfaaurera, and public water 
boards {who have now only a aapply of inferior discoloured 
water) pradlically la the position of those who have a 
brat-class source of supply, haa, after Dumerous invciti- 
gatfons and experiments, been developed into a practical 
I»ocmsbyMr.Peter8peaee,ofUiaPendletooAlum Works, 
and baa during the last few wedtt been tested vn a \ cry 

Jrl^VS* " the waterworks of the Bolton Corporation. 
The Bolton water, as supplied to the ratepaveis, outlying 
weal boarda, aad maaufaaurers (compensation) contains a 
proportion of nticaceoas cUy in such a peculiar ntate of 
"JP^'WP A«t Oeitber filtration nor lon^ settlement in 
"•f*** •illlWBOVB its dirty opaque tint ; probably no 
water, tnetenniL coald have put the process to .1 more 
ST*'* *2lJl_22? ***** referred to has been inidc at the 
Heaton RMinNMr* ana of the two service reservoirs sup. 

plying Bdlen aad diatria ; the other, the Sweciiuvc 8 
Kewrvoirs, has been left untouched. The result of the 
ouuia that, whereas the latter contains a mass of water 

«m6b» npoa being looked at through the two-feet 
**>itc paper, would be pronounced unfit for 
I beings to drink, the Ilcaton ics; rvr.ir now contains 
aiaty million gallons, whieh is bc.\uLifuIly trans- 
Plfaat and colourless, and has, in facfl, a much finer 
appearaaea than the Manchester water. It may be added 
that thia reaujt has been achieved without hardening 
we water or introducing any new constituent into it 
(uairoanatMrally present is, in Ua, removed by the pro- 
• "Wt important point tor dveia and printers), 
orwitlMatia any way afTeftiiij; t!-e f.^ll in the reservoir; 
and toe coat of treatment so far has been proved not 
to exceed one half-penny per hcvl per annum ol ihi: 
population. The Bolton W aicrworks Coinmutcc have 
atown commendable cnte 1 pn^c ;n afiording an opportunity 
Wr testing the process uj un ^.; large a scale, as they h.id 
incurred great expense m connection witii a bill for 
parliamentary powers to borrow a large amount of money 
for filtering operations. They had also with this process 
to Usee the serious difficulty in the eyes of water engineers 
that the clay precipitated by it would be deposited at the 
bottom of their service reservoirs. Their venture has now 
bceiirewarded by the gratifying discovery that filtration 
u " proved an unnecef,vary and useless expense, and 
that at the least favourable est mate it would be some 
!ilty>two and half yen* before one foot of clay had 
accumulated at the bottom of their reservoir. In the 
case of Manchester water the imparity is mainly in 
BOlulion rather than in suspension, the peaty matter 
giving the water, in the twu-fcct tube, the disagreeable 
yellow tint which is so conspicuous over i!.u white 
tilc noonng of the public baths, and which, because 
It prevents bathers knowing whether the water is really 
clean, doubtless deters many fiom patronising them. 
According to the experiments of Dr. Angus Smith, of 
Manchester, who is probably the greatest living authority 
upon the in.puritics of air and water, and who, we learn 
has a high opinion of this new modaof purification, ttaa 



comparative resulu are DiitHled wateft 33 ; Uancfaester 
water treated, 32 ; and MaodMatar Water naimtcd, 14. 
Dr. Smith coDsidera, moreover, that a aot^la propoition 
of the peraicioua tboagjh inviiiUo aUamlnoid natMn 
would be removed along with the eolowad and mechanical 
impurities. Por maoiwiauran in Lancashire and York- 
shire this process has its chief iataraat in the fad that it 
th.ows down not only clayey and dlltolved peaty matter, 
but the dye, tan, eacicta, and other %vid refase now 

Soured in sttcb volamaa intoottr liven. The black Irweli, 
rlc, and Uadlock wal«» ate co n yietdly de 00 uiised by 
it; aad tbna anj auHinliidiner who has a goud sized 
reservoir, and is prepared to Incur the expense of the new 
process, might locsM himself at any point of our great 
aetver liveia and get as much good water out of these foul 
streaau aa ba praaieally requires. In illustration of this 
Btatemaat it may be mentioned that the Bast Lancashire 
Paper Mitt Company at Radcliffe has employed the 
procem for naajr months. They state :— " In the hot and 
dry weatbar oar water was often veiy bad and heavily 
charged with the refuse from bleach and dye works 
higher up the liver; in faa, on a hot summer's day the 
smell in the mill was so unpleasant as to be hardly bear- 
able, especially when the beating engine was partly filled 
with water previously to filling it." They add that since 
using the process "there is no smell whatever, and the 
water afier being filtered is as clear as spring water." It 
may be mentioned that where the reservoirs are sufficiently 
large to deposit all the precipitate, filtration is quite 
unnecessary. Last, not least, the process has a direct 
beatinrupon the import.ir.t question of the prcvt rition of 
the pollution of our ri\urs .md sitrcams. It has now been 
proved lieyond contioversv that if the waste liquid refuse 
of our manufadloricH anJ public sewers is dealt with 
in large settling tanks, the impurities can be readily 
precipitated, and a clear and colourless eflluent obtained 
for toe rivers. At two towns where the tewayc is SO 
treated by the precipitation process, and where Mr. 
Spence's material is employed, this result is now being 
regularly realised. But the process, however praiflically 
successful, will certainly not come into general adoption 
until thii legislative screw is more vigorously applied. 
\'arious manufacturers and public authorities have, it 
appear*, had their attention drawn to the new proi:ess, 
but we understand the reply given in every case is, " We 
shall not incur any more expense until we are absolutely 
compeUcd." ' 
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ON THE SULPHATES OP ALUMINIUM^ 

BySPSNCBR UMFRBVILLE PICKERING. B.A. Oioa., 

AwhXilt IfMltr at Hixbgate School, and Chemical LeAurcr 
alMtedCsllaca. 

In November, 18S0, I had the honour of presenling to the 
Chemical Society the account of an InvettiKation on the 
basic sulphates of iron (C/io/i. Sue. Journ., 1880, 807), this 
being the first step of.-i research by means of which it is 
hoped that some I't^ht may eventually be thrown on those 
interesting but hitherto uninvestigated substances known 
as basic salts, and perhaps on molecular cumpounds in 
general. Thanks to a grant from the Government Re- 
■earcb fund, made to me b^ the Royal Society, 1 have 
been enabled to continue this work, and now puUiab tbe 
results of MHM Mpsriouiila CD ue tnlplutet of ala- 
mioiam. 

According to the existing literature ol llwMibjeA, the 
basic tnlphales of iron and aluminium are unparalleled 
amongst other salti for their number, and pcrliaps also 
for the ease Wttb which they may be obtained. Tliose <>f 
•lominiuman indeed not quite bo numerous as the icrric 
•alpbates, not more than nine having been described ; 
bat nccording to the present inveatigatiun, the fate of 
these nine sulphates should be similar to that of fourteen 
out of the fifteen bwric fsrric sulphates, it seeming highly 
doubtful, and in maof CMes being satlslsAorily disptoveo , 
that any paiticuhrone of these Mdies is a deaoite chemi* 
cal conpouad. 

1. The Aluminium SulplinU uttd. 

It was found that all specimens of aluminium sulphate 
which were procurable in commerce contained a certain 
amount of potassium-alum as an impurity, and in order 
to obtain a pure substance it v, .is necessary to conccntraie 
a solution oi the commercial substance till it uatiially 
crystallised, and filter off the rcm.ia.in;; . c'utiun uom the 
alum which by this process had separated out. 

The solution employi.d in the folluv.m,; cNfcrimenlS 
was one which was nearly saturated at dC, a:i J con- 
tained r66i.} per cent of the anhydrou.s sulphate, or 
01955 S''""'- per C.C., its density was found to be i"i"f>7, 
and on a determination of the ratio of aluminium oxide 
and sulphur trioxide present being maJc, the following 
minbers wwe obtaiowl 

FouoJ. Theory.* 
I. II. I'cr cent. 

Al^S .. 39744 39-923 29-848 
80^ .. ** TO'ajS 70077 70-158 

SboirfaK that the salphala was free from exeeas of dther 
add or base. Vtiy tmaU tiacM only of potasdam coold 
he daiaAad Co It. 

II. Mtthodof Analysis and \Va$hing of the Basic Sull>ha!iS 

In analysing a solution of one of these basic sulphates' 
in hydrochloric acid, it was f . ur. l to be practic.illy im- 
possible to precipitate the sulphur before the aluiiiin.n, as 
>n the case of the ferric sulphates, the preRencc of alu- 
minium in the solution cau^njj the banum sulphate to 
pass iluough the filttr. Happily, however, the alu- 
minium hydrate precipitated fmrn a solution containing 
sulphuric aci J is t. jt very dilticult to wash. In an analysis, 
therefore, the aluminium was precipitated first with excess 

* Al^KtU. See the recent dctennioatloDi of the atmaifi Wtiabl 

Of stoMinliiwi ly MsMst (Casii. Mwrsi wl. rtfc, p. »uU 
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of ammonia, the foluiion boiled* till it became neutral, 
the precipitate washed slightly, re-dissolvcd in hydro- 
chloric acid, and then re-precipitated, the alumin.i being 
found, after this second precipitation, to be perfectly free 
from combined sulphuric acid. After the barium sulphate 
had been precipitated, traces of the aluminium were still 
found in the solution, anj these were estimated by 
evaporating the liquid with ammonia and igniting the 

residue. The ewapotatioas wen ModiiAed in plaaaan 

vessels. 

This method of analysis admits of many sources of 
experimental error. To determine the extent of this 
error several analyses of pure alum were performed, and 
it was thus ascertained that the percentages given in this 
paper mis'it err from the truth by a>; much as 0-3, although 
in the m.ijurity of cases they might be relied upon to 
within half of this amount. 

Another source of inaccuracy presented itself, as in the 
case of the sulphates of iron. All the ba&'c tiulphaies uf 
aluminium are decomposed slowly on being waslicd with 
water, but, uiihke the ferric sulphates, they yield a por- 
tion of their base as well as of their acid to the wash- 
water. 

The ratio of the base to the acid thus dissolved was 
found to be about 20 : So, which ratio varied but slightly in 
various cases ; therefore this decomposition aCTeAed by 
the wash-water t.nds to render all the precipitates OUm 
basic than they were when first precipitated. 

The precipitates were washed till the v,as:i-water gave 
a slight cloudiness with barsum chloride only at'tcr stand- 
ing for some seconds, it b.avm;; been found that after this 
point had been reached the sulphate in the wash-water 
continued to be nearly constant. About 100 c.c. of wash- 
water v.'sre usually required to effect tiic '.'.msI-.i.-il; cf o'l 
grm. of the b.isic sulphate. 

Several deierminaliotis were made in order to ascertain 
the amount of the decoiiipcsition ett'eded by the water, 
and though it was nut found to be Rrc.;t, it was, however, 
appreciable, and would render all the percent ile of 
alumina found scmiewhat higher than they should be. 
The general conclusions, however, arrived at in this paper 
will not be much affeAed by this fadl, for, as it will be 
seen, they depend less on tlie non concurrence of the ana- 
lytical numbers with the composition of definite com- 
pounds than on proving that a continuous alteration in 
some one of the Caaors of the experiment produces a con* 
tinuous variatieii in the oonspoutioa of the pneipitalo 

formed. 

Since the water contained in these basic sulphates 
teemed to be very variable, as in the case of those of iroOt 
and to afford us no aid in attaining the ends in view, the 
precipitates were not dried, f but were analysed as soon 
as they had been washed in the manner detailed above, 
the ratio of the dnmina and sotphuric anhydride preaeat 
bdog alone determined. 

III. Pntipitation mitk Sodium Carbonate. 

The tendsney to ibrm basic sulphates is certainly not 
so great in the caas of alnminiam as in that of iron, for a 
sdation of die notnid idpbate of the former of theee 
metals loasaina oerfeftly dear when dilated with an inde- 
ftdto amoont of distiUM vratei^ and even where ordiaanr 
water ic need, it KDdna an estramely large quantity of tt 
to pnAiGe aqr vidole cloudiness. 

Serica of experimenta wen made in vAidi varying 
amottntaolFdomiaiom eo^beie wen treated with vaiying 
amonatsof lodtiin catbeoate edatioo, the ptopeftion of 
water present bdng else varied. The readta thee eh* 
tained are represented diagrammatically in the eeeom* 
panying plate. The curves Noe. I» % and 3 AOKT tiM 
coroposiUon of the precipiutes iriddl MO fDimd fal tha 
variooa caaes. 



* Ualesi thr amtrnni* i> entirely expelled in this way, at much ti 
5 per cent, of the .il -inina may remaia 1:1 »o;jtiun. 
t An openitioo which wu (ound^M^ceqaire many wnlia at loir 
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Sulphates of Aluminium, 



f Chihicai. Niir*, 
1 Much 24, tWx. 



The a£lion here appears to be very different from what 
it is in the case of lerric sulphate ; instead of a definite 
basic salt being precipitated by the addition of any quan- 
tity of the alkaline carbonate within certain limits, there 
is here a gradual decrease in the basicity of the precipi- 
tate followed by gradual increase until it finally consists 
of nothing but pure alumina, the quantity of sudium 
carbonate then added amounting to about 3 5 molecules 
(twice as much as in the case of iron) for every molecule 
of the normal sulphate taken. By comparing together 
any points in one of these curven with those vertically 
above or below it in the others, we see that an alteration 
in the amount of water present increases or diminishes 
the basicity of the precipitate according to the difTerent 1 
points selcded in the curves, and at no point is the influ- I 
ence of the water very great. The curves 4, 5, and 6 ' 



water present. The lowest portions of the curves indicate 
a basic body varying between the limits of sAIiOjiiSOj, 
which contains 65 69 per cent of AljOj, and 5.^1103,3803, 
which contains 6S'02 per cent, ol AljOj, or perhaps 
2Al20j,S03, which contains 7i'S5 per cent of Al^Oj. 

IV. Precipitation by Ammonia. 

Man^ {Pogg. Ann.,%\., 80) states that by addition of 
potash and ammonia to solutions of potassium and ammo- 
nium alum respcAively, solutions of basic double sulphates 
were obtained ; in one case in which the potassium com- 
pounds were used, the solution on standing deposited a 
precipitate of AliO^.SOj; no analytical numbers, how- 
ever, are given. 

In order to ascertain the nature of the adiion of an 
alkali on aluminium sulphate, the experiments given tn 



ALl)MINIU.\r SVLPHATC TREATED WITH VARYING AMOUNTS OF .SoDIUM CARBONATE IM THE PRESENCE OF 

Various AMOi/HTi o? Water. 




Moltcules of Na^COi added to each Molecule of Ala(S0j)4. 



show approximately the amounts of alumina contained in 
the precipitates, as compared with the total amounts in the 
solution taken ; it will be seen that the amounts thus 
precipitated vary between 4 and 100 per cent., while the 
point at which alt the alumina is thus precipitated cor- 
responds very nearly to that at which the precipitate first 
consists of pure aluminium hydrate. An increase in the 
amount of water present increases the aAual amount of 
precipitate obtained, but not to any very large extent. 

In these experiments the precipitates were not filtered 
off from the solutions until five days after the addition of 
the carbonate, which, in the majority of cases, was three 
days after the solution had ceased to give off carbon 
dioxide. In no case were the precipitates found to con- 
tain any appreciable amount of sodium or of carbonate. 

Thus it is seen that the precipitation of aluminium 
sulphate by an alkaline carbonate affords no evidence 
whatever of the existence of any definite basic sulphate of 
this metal ; the composition of the precipitate vanes with 
the pToportion of alkali added and with the amount of 



Table I. were made, ammonia being the alkali used. In 
the first four experiments, increasing quantities of 
ammonia were added to various portions of the sulphate, 
and the precipitates were filtered off after the lapse of a 
few minutes ; in the la«t of these experiments (34) a con- 
siderable excess of ammonia was present. The results 
here obtained indicate that the precipitate increase! 
gradually in basicity as the quantity of alkali added it 
greater. 

As the precipitate first deposited dissolves to a con- 
siderable extent when allowed to remain in the liquid, 
two other experiments were performed similar to the 
previous ones, except that the liquid was filtered imme- 
diately after all the ammonia had been added. The 
results of these experiments (35 and 36) point to a dia- 
metrically opposite conclusion, the more basic precipitate 
beini; obtained on the addition of the smaller amount of 
alkali. 

The problem was then attacked in a different manner, 
a quantity of the sulphate was taken and precipitated 
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Table I. 

Pne^UatioH oj AlmHuumm Sm^katt milk AmmotiUu 



A1,0, In lln 

pncipitite ; th«l fo* 
tiW sulation taktS 
being 100. 



ParcenUge of Al,(\ 

in Ibe aohydrjut 
precipiuie. 



St. 
3«- 
33* 
34- 

35- 
36. 

S: 

39- 

4«- 
4«. 



9 
53 
92 
100 
131 
16-4 

S 
11 
ai 

S4 

as 

7 



74 +♦ 
89939 
98-835 
76*328 

74' '4 
71119 

69*404 
•7-17 

g-343 



fraAionally with ammonia. As it was found that the 
leodency of the precipitate to re-dissolve was considerably 
dininithed by increasing the amount of water present, 
the Mlution here taken contained only 0*196 per cent of 
ibe nilphate instead of about 9 per cent., as in the previous 
cases. Even here, however, it is seen that a very con 
siderable re-solution takes place, each precipitate given in 
the table being obtained by the addition of equal quan- 
tities of ammonia. In the last of these experiments (42) 
the alkali was present in slight excens. The icsults >;ere 
obtained are curious, and when represented dia^'rammati- 
cally form a curve very .itimilar both in general form and 
in position to those obtained from the experiments with 
sodium carbonate. The precipit.iti' ilecrc.ises ,it first in 
basicity, and after remaining for mme time (during the 
precipitation of^^ per cent ofthe alumina) praiSicaiiy con- 
stant in ci mpositiMn, 1 ttomes more basic, till it consists 
of alini;st pure .iluininiuni hydrate. Uut even the apparent 
constancy in composition of the precipitate in the e>.pori. 
nicnts 3Q and 40 cannot be assumed to be real, for both, 
these ptetipitatcs may very well cont-^st of some Ic^s 
basic substance mixed with one approachin^; in compiisi- 
tion to that of experiment 38 on the one hand, and that 
of 41 on the other. Moreover, a sulphate containing 
about 67-25 per cent alumina does not correspond suffi- 
ciently closely to any definite chemical compound even 
to suggest its being such. 

To a 49 per cent solution of alumina sulphate small 
portions of ammonia were added during the course of 
three days till the precipitate no lonf^er re dissolved. 
The solution, after having been filtered anii set aside for 
four or five days, was found to have deposited a precipi- 
tate, which on analysis proved to contain 6775 per cent 
of alumina. The filtrate continued to form a further 
deposit for some weeks longer. 

These expcnnicnts. therefore, atTord no confirmation 
whatever of Maus s statement that the sulphate A)jOj,S03 
(containing 56 o^j p"^ cent of AljOj) is obtained by the 
trealment of the normal sulphate with an alkali, nor do 
they tend to show that the precipitates which are really 
formed ia this iBiAioa tat definite chemical compovadt 

(To bt eauiBBsd.) 



Porrnation of Two fiibasic Acids, the Sebacic and 
Suberic, in the Distillation of Crude Fatty Acids in 
a Current of SuperheatcJ Steam. .\. Cahours and E. 
Dematgay. — Th. d^'-tiilaiion of crude f.itty acids in a 
Ctirrent of superheated steam splits them up into f-atur.iteil 
hydrocarbons, homologucs of marsh-);as, in acids of the 
acetic group belonging to the normal scries, .md finally 
into two bibasic acids, homologucs of Fuccmic acid, i.e., 
the suberic and sebacic, compounds which are formed on 
submitting fatty acids of high molecolar weights to 



ESniiATION OF ALKALOIDS DY POTASSIUM 

MERCURIC IODIDE. 

By ALBERT B. PRBSCOTT. 
(Caadsdsd 6am 9. 09.} 

Rtgttrding the lodomerciiratf I'rccitiitalion of Atropine, 
Mayer states* that the prtcipit.itc is (Ci-HjjNO^H 1 -Hgl,, 
"one-half the mercury of the test-liquor remaining in 
solution." He .'.I'-o makes the same remark a^ain, thusf 
" The compounds formed are hydriodates of the base with 
iodide of mercury ; in consequence of which ?] a part of 
the mercury used for precipitation rerr.ain;. in solution." 
How it cuulJ be true that any part of the mercury used 
for precipitation remains in solution I am unable to under- 
stand, and qualitative tests indicate that it is not true. 
When Mayer's solution is added to alkaloid acidulate 
solution, not quite to complete precipitation of the alka- 
loid, and filtered, the filtrate yields no mercury beyond 
that trace due to the water solubility of the precipitate 
itself. Charging; tlie filtrate with hydrogen sulphide, the 
solution is but iili^jhtly daikcncd, with no precipitate, and 
the same slij^ht darkening is obtained with dydrogcn sul- 
phide in the final water washinj^s of the precip;tatc. (The 
mercuiy of Mayer's solution is chanfjcd to precipitate of 
mercuric sulphide by adticn of hydrogen sulphide, and so 
is that of the alkaloid iodomcrcurate precipitates.) This 
evidence that no part of the mercury of the readion is 
left in Solution was obtained with quinine, morphine, 
aconitine, and atropine ; and obtained, alike, with Mayer's 
solution as it is, and with Mayer's solution which had 
been saturated with mercuric chloride. 

It certainly appears, then, that all the mcrcur>' of a 
potassium iodide solution, as well as all the iodide essen- 
tial to the solubility of the same, enter into the precipi> 
tales With the alkaloids, ?:4\o only such traces as corre- 
spond to ti c solubility of these precipitates. In accofd 
Willi this cunclu!.ion, regarding the iodide, the 
for iirycbnine precipitation was proposed with — 

KIHkI,+3KI. instead of (KI),HgI«+sK], 
for Mayer's solution. Now, regarding the 
element never in excess io our reagent — it has to 
mitted, when we disprove Mayer's inexpUcaUa statement 
for the atropine preapitatioo, that " one-half the mercury 
of the test-liquor remains in solution," we return to an 
apparent dilemma — a contradi&ion as to the ratio between 
atropine and mercttiy, as follows :— 

C17II21NO3 to Hg, from volumetric indications : Mayer, 
0 0145; Dragendorn, 0'0i25 ; Gunther, 0 0193 ; the ratio 
vaiied by conditions; the precipitate somewhat soluble. 

2C17HJJNO3 to Ilg, from gravimitric indications : Dra- 
gendorfT, 0 0375 alkaloid giving 0 03^9; 0 0375 B'^'^g 
i.'ujSG ; 0 0.(20 giving 0 0409, &c. , quM llPliMn. (P|ia> 
cipitatc : .ilkaloid : : 100 : 44 9.) 

The above atomic ratio for volumetric use is that of 
o C145 atropine to each c.c. of the standard solution : 
i-20,oooth of C'l^IIj^NDj (:;8g) to i-20,oooth of Hglj-f 4KI 
(HgClj 271 and KI 996 6). Mayer gave this, theoretical, 
as the working factor.^ DragendorfT reports§ a largs 
number of results, pretty uniform for 0 01 25 atropine tO 
each c.c. of alkaloid, when the conditions were kept as 
follows : The dilution 350 to 500 parts for one of alkaloid ; 
the Mayer's solution diluted with an equal bulk of Nvater ; 
the addition so slow that the precipitate may crystallise; 
the end of the reaction found by tiltcring a few drgpsand 
adding thereto a drop of the standard solution, and a 
correction made by adding o 00005 grni. alk.iloid for i ach 
c.c. of total solution. Guntber, using a method of Dra- 
gendoriFs, reports|| 0-0193 to the c.c. 
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Estimation of Alkakids by Potassium Mercuric Iodide. 
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For the atomic ratio fuund in nafiaetrtc analysii of 
the atropioe precipitate, having only half as macb mer- 
cury to alkaloid as Mayer's volumetric ratio, I can only 
cite the expertmeota of Dragendoiff,* but they seem to be 
aufficient. The atropine, in acidulate solution of 350 to 
400 parts, is prccipitatt'd by a ;!ii;ht excess of Mayer's 
■olution, the precipitate left twi:r.ty-four hours to mbside, 
veil washed, dissolved m alcohol, and this evaporated to 
diyaen at 100* C. Eight trials are reported, with results 
tanging as quoted above. Mayer gives no data for the 
formula he states, (Ci;H2jN03HI)2Hgla. The discrep- 
ancy, then, is to be acknowledged as an admonition to 
return to further invettigalioa. The molecular formula 
of atfopine obtains enMiort from the late Rynthctic nd 
vaacetofLadealmif ;f imtitUan alkaloid liable to dczom- 
poeitioiil,«od conaeqnent impurity, whereby our perplexity 
amy have arisen. Also, the composition of the iodoner* 
curate may change in being washed with watCTi 

In the frees fttat'uin oj \lorpkint as iodomefCOraM^ it \t 
we'l established that, when the dilution is MQ pwts of 
acidulate solution for i part of alkaloidi each cc. of 
Mayer's solution precipitates %-ery nearly o'oao of 
nwrphine crystallised, or o'oig of morphine anhy- 
drous. The alkaloidal crystals, Ci-HigNOjHaO'SOj, 
are constant on the water-bath, becoming anhydtoua, 
CiyHt^NOj=a85, at 120' C. The fafior o-oeo to the c.c. 
was given by Mayer, and is sustained 1^ Kubly and 
Dragendorif, who make Uie proviso that the dUatioa sbonld 
be 300 to i.{ 

In triala that I have made with ciyitaUind movpUne I 
bate ftmod the ratio of o'oao to t c.e. to give feeolts 
coniog near to the quantity taken, bat apt to fitll a little 
below.l The solubility of the precipitate mvst not be di«> 
legaided : in dilotioos of i to 4000 the leaAion does not 
appear. In the ratio of onoooa grm. crystallised aaor^ine 
to the cc. we have „t„ of aCt^Hj^NO^HaO for „L, of 
(Hgla-|-4KI) in Mayer's wlotion ; or 4 aiolecolea of alka- 
loid Cor 3 atoms of mercury, indicating fur the piteclpitate 
(C,,H„N03l4(IlI):,(HgI,),. 

The following analyst s < f the precipitate were made by 
Messrs. Judaon and Payne, following the method pie> 
vioustjrfepofted— thoaaawasedforstiydiiiiae. 



ments, with the test for lodfaw ia tbs filtiaM, admit tbs 

following equation : — 

2(Ci7H„N03),H,SO.-t-(KI)4(HgIa),-f8KI- 

{C,7H,9N03HI)4(HgI,)3-h SKI -1- 2K,S04. 

In th< Quinine frrf f/i7d/»0H, it is Stated that I tc. of 
Mayer's solution precipitates o'otoS grm. of anhydrous 
alkaloid. I am unable to cite any volumetric detenninSe 
tions in support of this ratio. The .-inhydroiis alkaloid IS 
obtained at IJ3 C. The en. staniialion water of the snU 
phatc is iiut V);i.l' irni. The iador o oioS is uJnc "f 
thirds the inulciiular wei;;ht, 324, and indicates the mole- 
cule of the precipitate lobe (C-o! lj<N jOj)2(HI) (Hgljt. 
The perccRt.-ii;es obtained by Messrs. Judson and P.iynedo 
not accord witli this furniula, whether we lake two, three, 
or four of (HI). The following is a compatison of one of 
theat fonnnls:— 



(CwHMM^«MHlhrBgIi)» 

Iodine — 

1 143 
Merctuy— 

'600 
H of HI— 

3 

Quinine — 
648 




tedsia ana rayv. 
nt. sad. sid. 

47'10 48-30 4r8» 



4773 



ao'go ao'io 19*60 ao'jo 



2394 



100*00 




Some time since, a delemination the weight of iodo* 
merconte ptcdpiute of qniaino, made by Heaais. Jdn- 
ston and Lobb» was reported hy tbe writer.* The qninine 
taken was dried, from the tribydmte, at xoo*C. The 

precipitate was washed, and dried at xoo'C. TliCfCWCn 

obtained — 



from o-3So of quinine, o Soi of iodomefconte 
„ 0-2S0 „ 0*824 „ 

0- 2S0 „ 0-812 f, 

1- 000 „ 2900 „ 

If we accept the propotttoo of 4*28 per cent of water 
retained in quinine hydrate dried on tbe water<b«th (AUsn, 



ist, 

2nd, 

3rd, 

Mean 



Iodine 
Mercury 
HofHI .. 
MofpiiiB0«« 



Calculate:! frcm 




1st. 

43>6 

«7*5 



Judsou and Payne. 
43-0 

I8x> 




Calcolated frnm 
(C„H„NO.MHl .(Hrl.U. 

'ioo 

6 

1140 




3014 lOOroo 



100-00 



3*70 



lOO'OO 



Groves (toe. eit.) obtained a mean of 42-27 per cent 
iodine and 22-74 per cent mercury, leaving 32 gi per cent 
morphine. His proposed formula was Ci7Hi,^NOjngl3. 

In compariEon, it may be noted that morphine forms 
(C,7H„N03h(IICl),PtCl4, (C:,H,jN03lfHCI)(IIgCljl^, 
and (C,7lI,oN03)4lc. 

For morphine, then, gravimetric and volumetric experi- 

, • * WerthkiStiataittlCi S«ite 34. Another report m«y be men- 
tioned, onemadsbythcrre'ient writer, in i;- - . (,um il;c wurk of Mr. 
J. K. Lillle (<lM,yMtr. /'Aiiim.,4S, jSb : J^hratitruhlUff I h,iym,tiU, 
1876,326). As IhealMoliile pi.rii.vci{ Ihc aaaloiil taUa was oot made 
ccrtaio, Ibf* oMcA beiof that of approximate ataay, I couU sot quote 
tbe retolta as fmpottaiit io tkia enquiry. In tiiplicate trisi, O'too of 
•liupinc ca\c c'lro of precipitate. The pRcipiUtt was siieply 
Watcr-« ail'c J and diled, 

•t Dtut. Chem. Cirt. Utr,, ii, 941, 944. 
•X "Vrcn^bcuininuDgaiiukwirkeu4crDrcffacn,''S.SS. ZtiLAnaty. 
Ckmit, «, sai. Reiulu a< follows :— 

lal. ira224cr)'it. morphine to the c.c. io feebly acid tol. 
aad. eeui ., ,, „ „ «trcn(j!y „ 

Std. owor anhyd. „ „ „ feebly „ 
4lh. n 0105 ,. „ „ itronely „ 

S 1 he writer'! report on Mbrpbiomctric Froccaiei lor Opium, Pro. 
Am i-har.Auo€. {i6)i),26,eui 3»-r. Chm. See. (iWo), AbstiaAs, 



referred to, Ibid.), we have 2-485 of precipitate from i-ocJ 
of anhydrous quinine ; or 33'0i per cent of alkaloid in the 
precipitate, against the 31-94 per cent of Jiidson and 
Payne. Grovest obtained a mean of 23-25 per cent of 
mercur>', and 46-60 per ctnt of io<linc, in the precipitate. 

From the Berbcniu l'rf<ifttdt( Messrs. Judson and 
P.tyne obtained a tne.iu of 4 17 per cent (40-^, 41-0, 37-7) 
of iodine, and a inc.ni uf 7'73 (7-5,7-7.8 0) per cent of 
mercury, leaving a nie.in of 52-10 per cent of alkaloid. 
In ihyO I reported* Funie results of work by Mr. Ueach, 
giving very nearly 2 parts iodomercurate from t part ot 
bcrbcrinc. 1 xc>. of the standard solation did not vary 

tl.c weight of the precipitate. 

Cert.iiiily it is desiiable to have analyses of these preci- 
pitates Willi diredl estimations of the alkaloii!s in ihcm, 
otherwise the question of hydr.Tt:on is uiisLliled. The 
quantity of precipitate made from a solution of a unit of 

• Am. 7oHr.i>*crM.,j9,48«(Oa,,l^|| JUfSS*"*'*' ^ 
iS;7. 4i9i >'A<ir.lMir.7MM.(3lt<t19* 
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Lock KMne Water. 
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alkaloid becomes an uncertain datum in moit 
OWiogto a degree of solubility of the precipitate. 

Some deteriuuiaiions of lit* proportiom of iodide and 
mmurie salt needful for aolutions were made by Mr. Hugo 
Ln^ski,* and iliould be here reported. Four twCBtietn- 
nonaal aolutioai wen nadc, as follows 

No. l^Hefcnrie cbloride, 13*55; potassium iodide, 
33*aa; watertoi litre. HgCU-f-^aHgla-t-aKI+aKC). 
Some red mercuric iodide remained uodissolved. This 
diaaolved when heated, and ctystalliaed 00 cooliflg. 

N0.2.— Mercuric cliloiMa^l3'55; potaMhiniodida^33'aa; 
pof aiium bromide, a-Qgae : mralcr to i ytn. 

HgC]a-f4KI+iKBr»RglsH-9Kl4-|XBrHhaK{». 
Complete Mlutioa tequlved heat, and 00 cooUagtbtic was 
• ctyatalliae deposit of icd iodida of mercuy. 

No. 3— Mercink chlorid e , I3'55: potairinre iodide, 
33-22; potaaainmhioinide,rgte; waterto i Utre. 

HcCi«-|-4KI-i-ICBr«agIa<i'tXI-fICBr-|>aKCl. 
Diiaolved leadily, and MA not dqpoeik oa atandmg fuur 



Solution N0.3 waattaed,«nthtlioidcadiaftilfiiniiihed 

potassium mercuric iodide of the more •tid>le composition 
of (KljaHglj, with no excess of iodide, and inapeimanent 
■olutioo. It was thought that, with moat alkaloidi, the 
hioaude would not reaa at all. 

Using this solution. No. 3, Mr. Lupinski made a diligent 
•earch £x an indicator of tht tnd 0/ tht rtaction, with alka- 
loids: — (i) A paper wet with saturated mercuric chloride 
and dried was osed— to reveal the presence of an excess ut' 
the standard solution in estimation of alkaloids. The 
indicator worked welt, except that it wan nut delicate 
enough. (2) A solution of pot.i? sliini and ammonium 
hydrates, to give the mercurair.n>unium iodide, when 
excess of the reagent was attained, with alkaloid acidulous 
solutions. The alkali hydrates readt with the .nikaloid 
precipitates, .mJ therefore do not m tvc. i j) .\ bi lution of 
iodic acid uiiii ^'.irch, to show when excess of soluble 
iodide had been attained. This, tOO, tetAed with the 
precipitates, nml \\ .is irKjpei alive. 

A propositii. n w.^s made by Mr. Mayer} to find the end 
of the le.ictiun by .idding excels of tlie Mayer's solution, 
and then "^witltout filtering " titrating; back with tenth- 
normal solution of silver nitrate, using normal chromalc 
of potassium as an indit.itor in the common way. Each 
c.c. of the standard potassium mcrcuri': iodide to require 
4 c.c. of li e corresponding silver solution. .Mr. LupinskiJ 
calls attention to the essential defeat in this plan, that it 
disregard!, the accumulation of the potassium cbloride of 
Mayer's solution during the precipitation of alkaloids. 
Also, the excess of potassium iodide would interfere in 
the f.ime way. The erroneous results of titrating back 
with Mayer's solution may be placed before the eye by an 
equation for the morphine precipitation (given before 
without statement of the chloride present) :— 

t(Ci7H>,NO,)jiH,S04+3(H£l.4-4lU+8KC!]- 

(C^iaNOpli}4(HgI^s-|-8KlH-ftKCl«falCa804' 
With no excess of the Mayer'a scdutioo, there are still 
8Kl-f-6KCI to titrate back with the silver solutioa. Mr. 
Mayer offers this use of the silver solution, '* where no 
colouring matters, or substances affe^ng nitrate of silver, 
are present." On trial some time ago I found that some 
of the alkaloid iodomercuratc precipitates gradually de- 
compose silver nitrate in solution by conta^ atooaunon 
temperatures. — American Chmical yourmit. 



It is said that MM. Brin have greatly in* 
'Benadngault's process for the manofaAure of 
oxjrgen by alternately peroxidising and re-oxiditing barium 
oxide. The material employed after being re-used 400 
times was found not to be detetioraied. MM. Brin cal- 
culate 00 being able to supply oxygen on the large scale 
M la to 15 ce ntime;: per cubic metre. — Les Alondts, 
• " Gndiutioa Th«»U,' Uolv. Mic^l«70. 



UA0NB8IUH AND SODIUM THIOCARBONATB& 
By I. TAVLOII, 1 



Magnttivm TkhctuUmtiU nay be prepared in the IbHow* 
ing manner : — A strip of mapietium ribbon is coiled tbont 
a piece of platinum foil, wineb la placed in a flask, and 
covered half with carboa dfamlpliide, the lemainiog half 
with water. In a few hoars the water acquires a light 
yellow tint, which deepens in two or three days to a bright 
golden yellow. Magnesium tbiocarbonate is formed, car- 
bon monoxide and hydrogen gases being at the sanM time 
evolved, probably according to ttiis equation — 

J C Si -I- M -fHiO = 2 MgCSj -t- CO -t- Hi, 
The same decomposition occurs, but more slowly, if a 
spiral of nagncainm ribbon Is vsed without the platinnm 

foil. 

Sodium ThhcarboMaU m.iy be obtained by decomporfog 
water, in presence of carbon disalphide, with sodium 
amalgam. Carboa dfamlphide is placed in a flask and 
water added, then a quantity of sodium amalgam. The 
flask is shaken well. Sodium thiocarboaate la nmid^ 
formed, carbon swaoxide aad bydfOfea gases bciag 
evcilved, piohablj thoa— 

3C8it-|-Na4+QaO-aNerf:9>i+CO+H» 



LOCH KATRINE WATER. 



The annual report oa LodiJCatrfMwater. prcpau by 
Professor E. J. ~ 
Laboratory of Ti 
has been published. 

months from March, 1881, to February, i88a, inclnalve. 

The composition is represented in parts per 100,000; these 
numbers can be converted into grains per gallon by multi* 



1 report oa Men MKnne weser, prcparco oy 
E. J. MOb, D.8e.t F.R.8., <rf the Yonag 
of Technical Che^itif, Aadetaoa^ College, 
ttblisbed. The repoM tefcm to the twelve 



plying by 07. The meao cempoeitiaa aad 
therefrom are aa follow:— 



Com- 
pesiiioD. 

Total solic impurity .. >. 3-001 
Organic carboa •* ** •« 0*140 
Organic nitrogea .. 0^17 

Ammonia • 0*000 

Nitric nitrogen .. «• •< 0*006 
Total combined nitrogaa .. 0^5 

Chlorine O^ 

Hsxdness (total) o^ 



idepartaia 



Mean 


Meaa 




departure 


turc. 


pec ccat. 


0-073 


*♦ 


0*009 


6*4 


orao3 


tl'l 


e-eoo 


VO 


OXOI 


IMS 


0*003 


laio 








»0 







By way of contraat the corresponding figures for last year 



llaan Mean 



Total soUd imparity .. ..2-938 0*071 a-4 

Organic carbon 0*133 o*oao 14-9 

Or-unlc nitrogen 0-017 O'OOa 13*7 

AiiuuuUi.i 0-000 0-000 O'O 

Nitric notrogen 0-007 O'OOI 8-9 

Total combined nitrogen .. 0-023 0*003 *fO 

Chlorine o 618 0 023 37 

Hardness (total) 101 0-08 7-9 

Mean 7*8 

The average percentage variation during the laet eis 
yean haa beea OOOCetsively 56, 27, 13, 6-g, 7-8, 7-03. 

Total Solid Iw^urily.— This was at a minimum (2-89 in 
Joly), and a maximum (3-12) in December. Ite naeral 
Chentifter waa such as to impart a pale brown ooKmr to 
Ibe water, with oaly a eiight tathidi^. Its 
attttlanmathMilait: 
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On Valency. 



rCiTtmcAt.Ns«t. 

I Hatch n, tSSa. 



OrgmU Carbon. — Thii ha* increased o 007 since last 

?ear. Minimum (o-ia?) in June; maximum (o 15:) in 
ebraaiy. 

OrgOHU Nitrogen. — Minimum (o oia) in July ; maxi- 
mam (otn7) in March. 

Mmma^Tba coottQaed enUre abMnoe of ammonia 
Is a nnaifcafak circiiiMlaiic* in cooaeAiaa with atban 
supply. 

Nitric NitrogtH.—Tbla element asint>i«sit» smsHness 
nnd almost comtnacnr of unount. 

Total eomUtud NUrogtn.—'Thw was somewbat more 
than last year. Minimum (0-019) in July; maximum 
(0*034) in March. 

C/i/on'n/.— Chlorine ccQtinves to incnaseibeiiic about 3 
per cent higher than in th* pfModing aanuu period. 
Hsximum (07) in February. 

Hardruts. — The saline compounds which impart hard- 
ness to this water are nearly the same in amount as last 
yaar. Mazimom (1*9) in Febmaiy ; miaiman (071) in 
Aaril. 

Diuotvtd GoMs.— The amount of these haa been once 
dateniinMl during the year, in Jaaaaiy. The results ate 
stated is volnaMe per ceat. 

CatboadiMrids. Oqpgis. NlinMB. Vetil. 
0-03 0*30 r^O 178 

The carbon dioaidewaa laMarkaMy low, and theniTfen 

rather low. 

Tetiiferattirt. — The minimum was 4° C. ( = 39-jF.) in 
March. Maximum was iz G' C. (-sfi's F.) in August. 
Uaaa, 9r9 C. (•47'5 



PROCEEDINGS OF SOCIETIES. 



CHEMICAL SOCIETY. 
Thursday, March 16, 1SS2. 

Piof. H. £. RoscoB, President, in the Chair. 

The following certificates were read for the first time : — 
W. J. Kemp, P. W. Squire, L. Taylor. During the evening 
a ballot was held, and the following gentlemen were 
dMdamd by the Scmtiaeers, Dr«. Plimpton and Thome, 
dniy daaed Fellows of the Society:— H. S. Billing, J. 
BrawB, R. Ii.Craiwley, T. Donnelly. U. K. Duit. W. 
Fowler, N. Oraban, A. Hartley, A. Hill, R. Mar, J. T. 
Sodth, F. Vacber. 

Dr. AmarioRO read a paper "Oa Vnitaey,'* with 
apodal refaoaco to aMthods of wtitiag ratioaal fonnola, 
siad ^ csiiteace of so-called noUcalar, as distiaa irom 
Ee, componnds. The defiaitiea of valen^, at present 
in accordance with die views of the aujority of 
ists, it probably tho CoUowing :— The mtlency of a 
radicle is iu combiniag or dinlaciag power in terms of 
Iqrdragen atoms, a radicle beitM monad, dyad, triad, or 
telnd, according as it Is capable of combining with or 

' " ydrogen, or 
' compound 
i given radicle ha* 



temo, according as it is capaoiO 01 comommg witti 
diqiaciag one. two. three, or iisitr atoms of hydrogen, 
the ovimleat amount of soma other simple or compoui 
ladicie. Soaae cbsaiists maiataia that a given radicle h 



a flxad valeaey} others that valeaey is variaUo; bat 
the latter Ibr the most part consider that the latent 
affinities of an unsatisfied radicle in some way neutralise 



each other, the difiierence is to a great extent one of words, 
It is remarkable that those who hold atomicity to be 
variable have hesitated to confer higher fundions, for 
example, than pentadic on phosphorus, or hexadic on 
sulphur, and that only one element belongs to the cL-iss of 
oAads. It appears to be very generally held that the 
valency of a radicle is not necessarily determined by refer- 
ence to its compounds with monad elements, but that its 
compounds with polvad elements are also available. We 
ats also accoatomed to the atateraeat that with lew as* 



ceptions a given radicle always manifests either an even 
or uneven valency, and not an even valency at one time 
and an uneven valency at another. These views arc at 
the basis of our present system of writin(» developed 
rational formula:. As an outcome of tlii.s, we have the 
division of compounds in!o atomic and molecular : the 
first cor.si.siing of those bodies for which rational formulx 
may be construded on the basis of certain hypotlietical 
conceptions o! the valency of the constituent elements ; 
the scconJ comprising all those for which rational formula 
cannot be thus construAcd. The a'jthor then considered 
the hydrocarbons, as this cl.^ss of boJies plays such an 
important part i:i moJcrn theoretical chemistry. Our 
views of the constitution of the hydrocarbons are b,ised on 
the assumption that in thcni carbon i« uniformly a tetrad, 
and th.1t methane, CH4, is to he rrpresented by a sym- 
metrical formula. It .ij [ cir.-, to be i;enera]ly agreed that 
we are to regard the hydrocarbons of the paraffin, or 
Cm Hj(i+2 scries, as the parent series from which all other 
series of carbon compounds arc more or less directly 
derived. As to the series Cm H^ ,, the first term of this 
asfies is CaH4. Now four formuUe may be assigned to 
CsH4- 

H H H H H H H H 

_i— A- H-d-i— H-cl-c\ 
II J I J. ' J, 

H H H H H H 

W (3) (4) 

Now an attempts to produce a bydroeaihoa of oasyn- 
metrical coastitatioa, as 3 and 4, have Csiled, aad it baa 
become alamst a dogma to aoomt No. x as the cotreA 
formula. WheOer we asi^ Iho fionnabt x er a to 
ethylene, them em be hot «tlo dotAt that only one of 
these forms of comfahwdoa Is pOSSiUe, for we only haow 
one ethylene. The fimt term of the Cm Hsm-s series, 
acetylene, CaHa. has by generd ceaseat the fonnala 
corresponding to No. i of ethylene. Acetylaaa has tba 
remarkable property of forming metallic derivatives, aad 
it seems that only one of the hydrogen atorafl becomea 
displaced. The author then considered the ChHm.^ 
series, which includes, besides the beoxene scries, dipro* 
pargyl, which behaves like an acetylene, but can exchanfo 
two atoms of hydrogen for metallic radicles, and has a 
considerably higher beat of combustion than benseoe. 
The various formal* proposed for benzene were thea 
discussed, the least obfeAionable being the well-known 
formula of Kekul^ ; bat on the whole the author prefera 
the fovmnla first sugfested ij Lothar Meyet^ 

I 

c 

^ /\ c— 



in which the carbon atome have ftoa affinities, and pre* 
poses a simple hexagon as the most aatisfadUray t^mbolie 
embodimeat of onr kaoadedlge of heaaeae aad rts eooi* 
pounda, Loaaen aad Briiiii have fiem aoasewbat diflbnut 
arguneata also advocated tUe viaw. Lossca, moreover* 
states that in onr present state of Imowledge it is impoa. 
sible to express in a rational formula more than this, via., 
with what other atoms each individual atom in the mole- 
cule is diredly united. Losscn defines valency of aa 
atom as the number expressing how many atoms are 
direAly combined with it. In this sense valency is 
variable ; but experience shows that every polyad atom 
has a highest or limiting value, and, as the lower valuea 
are all included in it. in this sense valency is constant. 
The author then refers to the views of J. Thorn sen on the 
, constitution of bsnxene, and gives various reasons why as 
ta cbMBist ho diiMiita fkom hia conctaiioM. Praf. 
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Hartley's results are also, in the opinion of the author, 
not conclusive as to the conitilution of benzene. In con- 
clusion the author briefly considered the question of 
double salts, as KjP.CIe, K^FeCIf, &c. The latter com- 
pound is undoubtedly a ferrous compound, but the chlorine 
might be polyvalent, and so hold the potusinm on to the 
iron. Some of these so-called molecular componnds are 
more stable than the simpler atomic compounds. Thus 
PtCl4 is a very unstable snbalaiice compared to K^PiClfi ; 
and, again, HCIO42H4O is more stable than HCIO4. 

Dr. Wkight drew attention to .1 symbol for benzene, 
which, though resembling Ladenburg's, was esoendally 
different. It represented the atoms of carbon ascolle^ted at 
the coraen of a triangular pri»m. As regards the double 
salts it MCBMd to him that the poI) valency belonged to the 
chlorine rather than to the metal, and that the formula 
night be written \-ery similarly to those of the carbonates. 

Mr. Fisher said that Dr. Armstrong, in diacimiog the 
flBCnnta of benzene, hardly seemed to have tho eonn^^ of 
kit eonvi&ion?. The criterion of valency was the power 
of an element to combine with H : thus in acetylene 
carbon is a dyad, in ethylene a triad, &c. There was 
great danj^er of reasoning in a circle ; if hydrogen be taken 
as the unit of valency, then in H^O oxygen is a dyad, 
bat in a compound like NO we have lost all connexion 
with hydrogen, and it is best to say N and O are in this 
compound both monads, and so in beiuem carbon is a 
triad. The double salts seemed in many cases to be truly 
atomic compounds. Thus if chlorine be passed into a 
solution of pore PbCla ao combination takes place, but if 
HCI or KCI be present a compound containing PbCl^ is at 
aaee finmcd, and tlieet compoonds an qtiite stablst and 
an lost as traly atonfe coApotmda as PD8O4. 

Tto PaanmiT said tbat the aion we ooasideied the 
ntifea tba noca difficult it essmeid lo coma to a condn- 
akmt aillict aa to fixed or variaMa valency, and, as Dr. 
Williamaoa pointed out, Takacy saaned to ba a finaioo 
of temperature. In toma laqoAa vthuBf bad been of 
great use, as, for initanee, In cooneAlen wtth Mendel- 
^fF's law. 

"On tlu /Vi/iirii(i'oii of Dii tiij :.na^litk\ Ininiiif,'' by U. 
E. Smith. The author prcpart-d this substance by the 
aAion of cthyl-bromidc upon naphihyUaniinc, at 100' to 
120': ii if a pi.ilc Ftr.nv. coloured oil, boiling at 290=. By 
the addaion ui iiydrcchlo.-ic .icid the hydrochloride was 
obtained, very soluble in liot water. Nitroso-dicib) I- 
naphthv lamine was also prepared. The properties and 
analyses of tliese bodies arc given in the paper. 

" On tlu Aclion of Sulphuric Acid uf'on Duihyl-nai'li- 
ikylamine at High Temptraturis,'' by B. E. SMITH. A 
base [CioH6N(^2Hj)jJi, cryystallising in needles, was 
formed — an acid having the formula CioH4N(C^5)a. 
SOaOH was also studied. 

" On the Action of Photgtne Gcit uf^on Diethyl-naph- 
thylamiite," by Ji. £. Smith. Three colourless crystalline 
bodies were obCabied. Two won tsooMfle, hairing the 
formula— 

yCXXA 

C,oH6< 

The formula of tbe third is— 

CO-C,oH6N(CaHjJ» 

^C0-C„HfiN(C,H3)j. 

"On somt Coliitiluenis of Resin Spirit," by G. II. 
Morris. The author gives a retnnu vA previous researches 
on the subjed^. It haa long been known that the lower 
fraiiionF, of resin spirit yield, on standing for some time, 
especially if loosely stoppered, a crymalline substance. 
These :ryst»ls have been analysed by Tichborne, iMills, 
and Anderson. Tbe results of tbe author agree with j 
bott of Aadtimii Tba snaiala hava tba branU J 



C;H,40j,HaO. The anbydnna body, Cy\itS>2< was also 
analysed ; its vapour density, by Hofmann's method, was 
63-6, theory requiring 65. These crystals are formed most 
plentifully by the frafiion of resin spirit, boiling at loo' to 
105". The author succeeded in separating a hydrocarbon 
which had the formula (C^Hu)] of diheptine. Vapour 
density found 94*23. It is from this hydrocarbon that the 
above crystals are formed. The author has studied the 
aftion of nitric acid on heptine; the produds are COj, 
formic, acetic, butyric, and succinic acids, and a small 
quantity of dinitro.heptylene. Tbe aAion of nitric acid, 
i of acetic anhydride, and of bromine on the crystals has 
been investigated. The author concludes that the hydro- 
carbon heptine is probably methyl-propyl-allylene. 

" CoHtribulions lo tht Chtmintl History 0/ the Aromatic 
Derivatives 0/ Mtthane,'' by K. Melik)L.\, In 1877, by 
the a(3ion of benzyl-chloride upon diphcnylamine, the 
author obtained a viscid oily body, which, by oxidation 
with arsenic acid, formed a green cotootiag-matter, " viri- 
din." Since that time the author hat proceeded with tbe 
investigation of this readion. Tbe coloniiBg4aattet is 
the hydtocbioride of a new base — 

HO ^CeH-NIICcH, 
QHjC < 

^CfiH^NHCeHj. 

The diphenylamine green is produced by a rcafiion analo- 
gous to that by which malachite green is produced from 
its base. The base is thus diphenyl di.iiiiido tnplienyl- 
carbinol. The diphcnylamine green can be obtained more 
advantageously by employing benzo-trichloii Je. The salts 
of diphcnylamine green are mostly insoluble in water. 
The author ha,-* examined the optical piopcrti.:; of tl-.c 
grcer), and the sulphonic acids produced by ti c aaian of 
sulphuric acid. He also discusses the cons'ituliun of the 
green and it-, icLstiun-.-. Tiic a-.ithor has studied si/nic 
other prodcfts ii iincd by tl.i: action of ben^y I-clilonde 
upiii; d-.(die:i> l:uiiinr.- in the rrcscnt f of zinc chloiide. 
One of th.e products was a white pulverulent substance, 
phenyl arnido-diphenyl-mcthane, C.r^HijN' ; another, ob- 
tained by increasioj^ the quantity ol ben/yl-chloride, 
was probably benzyl-phcnyl-amidodiphenyl-nielhatie, 
1 he atUon of benzyl-chloride upon .miline was 
also studied. As a general result it ar;.it.as that when 
hcnzyl-chlorid J acts upon amines at a bijih temperature, 
or at a lower temperature in the presence of zinc chloride, 
the hydrogen of the aromatic nucleus i» attacked ; and in 
cases wh.cie the aiiiido-j;roup contains any rcpl.-iceaVilc 
hydrogen, or other radicle, substitution likewise lakes 
place in t!ie group, with the I'ormatioa of SobetUuted 
amido-derivativcs of diphcnyl-methane. 

''On Pentathionic Acid" (Part II.), by Watson S.mith 
and T. Takamatsu. The authors reply at some length to 
the criticisms of Lewes, Spring, and Curtius, and give the 
results of some further investigations of the subjed, on 
the elTeft of neutralising a solution of pentatiiionic acid 
in dilute alcohol with barium carbonate, and on the efTcifl 
of solutions of alkalies on pentathionic acid solutions. 

The Sticicty then adjourned to April 6th (Anniversary 
Meeting, March j 'th), when the following papers will be 
read: — "Observations on the Action of Acetylic Chloride 
on Fumaric Acid." by W. H. I'crkin ; " Note on a Conve- 
nient Apparatus for the LiqucfacHitin of Ammonia," by J. 
E. Reynolds ; " Transformation of Urea into Cyanainide," 
by H. J. H. Fenton ; " Some Arguments in favour of 
Ladenburg's FrisBMtlc Focmula of Boasaoe," bgr W. K. 

Dutt. 



THE AHBRICAN CHBMICAL SOCIETY.* 

Till- February meeting of tl;e American Chemical Sode^ 
was held on Friday evening, February 3Td. 
Dr. Orazio Lem was ckSad a 1 
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WaUr Supply of Nm York Cify. 



The first paper of the evening was "On Cryttnttlttd 

Anhydtcui Grape Sugar," by Ur. Arno Behr. 

It was custom.iiy in the preparation of the anhydrous 
prape mgar (o ciy»tal)i«c it out from an alcoholic solution, 
partKul.iily lioin lliat ol rv.ethylic alcohol, but Dr. Uehr 
was leJ to believe it pu>.siblc lliat n simpler method could 
be dcvibed. After home cxpeiiiiiLnting, he found that it 
could be obtained from the oldinary liydiated solution. 
A solution \Mtti 12 to 15 \ tir ctiit u( water ^avc ilic best 
results. In the description of its properties. Dr. Ikhr 
stated that when dried in a curient of dry air the 
crystallised sugar would not retain more than two or three 
per cent moisture, it» leactiijn neutral, its melting-point 
is between i.^i'^ and 145 C. When tested by the polar- 
iscopc It i-liowed birutaiion. Dr. Behr then referred 
brietly to its economic use«, how b\ its cheapness it would 
be largely used by the cor.fcClionei , the drii^x"''. '"d by 
those who ni anulacturc winec. lie al-n s;.»tcd that 
as regards its f^vect^•ning qualities, instcj J rcijuinng 
twice as much or more to make it equal to cane 6u^.;ar, he 
had found that one and two. thirds as much was tullicient. 

Mr. Nelson H. Dabton followed with a short paper 
"On tht Frtcipilatwn of Tannic Acui iis r.tnnntc vf 
Cop/>er." This paper was a supplementary lU scription of 
Mr. Darton's method, already read before tlie S cit ty. It 
consists in the precipitation of tannic acid by tlic ammonia 
sulphate of copper. The precipitate was tested for 
ammonia with negative results, and therefore it was con- 
tended by Mr. Darton that the precipitate was composed 
of copper tannatc and not the double »aU as has 
been elsewhere claimed. 

The final paper of the evening was by Dr. E. Wallbr, of 
the School of Minei, Chemist to the New York Doard of 
Health. Its title was " Oh Ik* WaUr Supfly of New 
York City." The objeft of this paper was to contradif) 
certain ttatements made by Prof. Leeds in his recent paper 
read before the Society and published in the Chemical 
News. Dr. Waller produced the analysis made by 
Dr. Booth in 1843, then by Dr. Chilton, running between 
tke years 1843 and 1859. Dr. Chandler's results from 
aaalysis in 1869^2, and finally his own, which have been 
icgnWly repwtM aince 1872. These latter were repre- 
■rated by neiat of cuive lines on diagrams which showed 
eaadly the amount of each contUtacnt for say time duriDg 
the past nine years. TboM we IB«y coodenN and ihow 
Igr lac foUowii^ tab}*';— 

PAwrs m^zoo^ooo. 

Uiiiinium. Average. 

Mineral matter .. 8-44 3 22 S'702 

Org. and vol. matter •< 4 40 0 04 1-67 

Total solids 1107 4'8o 7'^ 

Hardness 5*40 rSS 3*21 

Ojgrgen by penouguate 

method 0*3(3 01x147 oriSo 

The results obtained by Professor Leeds in comparison 
with those showed from the above table were in several 
instances quite different. Thus, I'rofessor Leeds finds 
tbe total solids to be higher than any lesult obtained by 
tiM New York Board of Health during the past fourteen 
yean« la other determinations similar discrepancies 
won llMwa by Dr. Waller. The statement that the 
Croton water was ctmtanloated by taoncdes and other 
fadories was objeAed to aa iocorrcft. the tanning having 
long since ceased on account of the scarcity of trees. A 
statement from the Chief Engineer of the Water Depart 
meat was read, in which be claimed that the water shed 
of the Croton River was the cleanest of any from whiwh 
the supply of drinking water was obtained, either in this 
country or abroad. The population of the eoontiy through 
which the Croton flows does not exceed ao,ooo inhaU' 
tants, or aboat one perKm to every tea acna. In com- 
parison with other cities, the onmbtr of iohabitastt loth« 
■qaan mile residing along the wator ihad ct Cnttoa WM 
stated to be estmaely souOl, thos : 



London. I 
Boston ., 
Brooklyn 
Scbcne<flady 
Conoes 
West Troy 

Albany 

Poughkcepsie j Supplied from Hudson 1 
Hudson \ River. J 
NewYofk 

Koi 



Drawing their snprif fionl 
the Mohawk River I 



{ 



to I he 
S^uue Mile. 
370 

U9 
tt9 

t03 

77 
•6 

9S 
3* 

By arj^umcnts such as llie above, Dr. Waller main- 
tained th.-it the conclusions readied by Professor Leeds 
were erroneous. In the discussion that fjUowcd certain 
pf Dr. Waller's modes of analysis were criticised by Dr. 
Eiideinann, but his lemarks were merely OB B sidalNOB, 
and had no bearing on the results. 



NOTICES OF BOOKS. 

Exbtrimmtimt ChmUtry for Junim Sta^Mf*. Br !• 
Emersom RtynouM, M.D., I .R.8., Ac. Put It— 
Non-metals. London : Longmans and Co. 

The author begins this pyition of liis treatise with .i series 
of experiments intended to show the ptopetties of atmo- 
spheric air, at the same time remarking that air is not a 
chemical compound, but a mere mechanical mixture. He 
classes carbon dioxide, water, amnimonia, and ozone as 

impurities," — a term of doubtful legitimacy in case of a 
mixture. In the succeeding cliapler he passes on to ex- 
periments in illustration of the compounds of nitrogen. 
These experiments nrjst be prunounced easy, simple, and 
well-chohcn. .\ficr dcahng with the halofiens Dr. Rey- 
nolds pas'ies on tn lluorine, and here he dc>Ltibes a very 
interesting CNpcnnient, which wc never remember having 
liecn meiitioiKd in an elementary treatise. He direAs 
sheep's Ictlh, poudere i, t > be heated in a te,t tube with 
toncenliatcd oil of \ itriol, when the tube will be fjund 
distinctly corroded by the hydroiluotic acid liberated I'rom 
the enamel of the teeth. Silicon and carbon are next 
taken in hand, the hardness of water bcin^ introduced 
under the latter as due, in many cases, to dissolved car- 
bonates. Then follow experiments on coal-gas and on 
the nature of flame. Sulphur, boron, and phosphorus 
complete the series of elements introduced. As an Ap- 
pendix is given a systematic procsss of testing Sat tas 
common acid radicles. 

That the phenomena referred to in this little book are 
described corre<ltly cannot of course be questioned, but it 
is almost, if not altogether, impossible to present tlM( * 
mentaty fads of chemistry in any novel light. 



A Systematic Handbook vf Volunietric Analytit, or tht 
Quantitative Estimalion of Chemical Substancei by 
Measure, nfflieJ to Liquids, Suliils, and Gaiet. By 
FaAKCis Sutton, F.C.S. i-'ouith Edition. London: 
J. and A. CbwcbUI. 
It is inteiestiag to compare the present editioB of lir. 
Sutton's work wTtli itt orfgiBal form in x84^. In bnllE it 
has been moc« than donUMli owing to the many unpoRaat 
additions which ham been found necessary. In tiw l»ook 
before us we find, t.g.^ instmftioos for the volumetric 
analysis of compounds of alnminidm, cadmium, cerium, 
vraninm, vanadium, cobalt, and nickel} of rawkaiBiiai 
pe; of phosphoric aai ailkk adds in 
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volanetric analyse! of gates 1« treated at comiderable 
leMth, and with mnch care. 

Among alkalimetric indicators the reader will find an 
•ecoont of tli« pnraerties and advantages of Poiesier't 
Onuige 3, TropaBoIines oo nod ooo, PbenoI>pbthaleioe, 
BoiiMf md ConUine.' Th« sntlior gives the preference 
to tlie itst of tiitss bodies, m bring unaffefted )n carbonic 
fteid sod salpbaittted liydragea, md iidiag well with am- 
sionia. Tlw tropaoliaes hsivt ia tbo nuiin slsiilar proper- 
tlM| sad ue eqnlly applicable witboot tbe aid of beat, 
bat am aoaiewlwt leas seasitive. Pbeaol'plttbsleine ia 
oadess in pmencs of earbooie add and ammonia, wbilst 
catalllBe has no wtlUmaibsd aopciiority over iitmoSi 

Hurnt 9t tbe methods recommended in the eniUer edi- 
tions bnvo been gnstly modified, or omitied in favanr of 

rfocesies more accorate md convenient. Thus under 
ndigo the method of Schlambetger la omitted, as also 
tbe petmaaganate ri'ocess. In their stead we find tbe 
potaiaiam fccricyanide proceiB (Ullgren'a), whilst the K' 
cbiomate pmceas— formerly Iniewn aa Peony's->is now 
attfibntcd to MacKiolay,and is desoilied at greater length, 
particular attention being jivai to tbe dUUciilt point, ut., 
the recognition of tbe endof the reaAion. 

Tbe procers given for the volumetric determination of 
eoap is bated upon Clark's universally-known method for 
finding the hardness of water. 

As regards sulphuric acid Mr. Sutton strongly urges the 
claims of the volumetric as preferable to the gravimetric 
method. He endorses the opinion of Teschemacher and 
Smith " that the estimation of sulphur and sulphuric acid 
by the weight of barium sulphate obtained is, and can be, 
coTttA only by accident, and when tbe adherent impurity 
happens ezadlly to counterbalance the barium sulphate 
dissolved." (See Chemical News, xxiv., pp. 6i to 06). 

The volumetric determination of phosphoric atiJ it dis- 
cussed in detail. The author hoUh that two methods only 
are admissible — that by uranium, and Stolba's method, 
where the phosphoric acid i'^ sc| arated as ammonium- 
magnesium phosphate, with subfti>,uent titration by means 
of sii.rK'.art! acid. Amon<^ the w.iys of removing; the 
phosi honc acid from inineriil, and especially manurial, so- 
lutions, the prcfereiiLL- > uf lijii:sc t^ivcn to the molybdic 
process, though liic iiiethods l{ Giaham, Kcynoso .and 
Ciirnrd, Chancel ard Joulie are dthLr^l cd as useful under 
certain conditions. The lead-process iMohr'!!) is omitted. 
Under this head -Mr. Sutton makes some severe, b-.it not 
unmerited, comments upon thf. so-c.Tlled ■' hi^-Ii " and 
" low ' analysts, and upon sucli is j-rnfc-s to wuik by 
secret methods. We may here a?l^ whctlicr it is not un- 
professional to patent an analytical process — a case which 
has happened, we understand, more than once. 

Turning to the analysis of chrome-iron we find, in addi- 
tion to the modified process of O'Neill, the methods of 
Britton and Sell. 

Under Copper we find the name processes as in the first 
edition, with the addition of that of Weil (by means of 
stannous chloride] and of Steinbeck's instructions fur the 
technical examination of cupreous minerals. Carnellcy's 
coluriuietric process is recommended for slags and poor 
ores. 

Manganese, in its various statei^, forms the subjcA of 
an cxter.sive chapter. There arc ;n!.trudions for the volu- 
metric analysis of fcrro mangancsc and spiegclcisen, 
steels, manganiferous sla;;!!, &c. Tor the technical exa- 
mination of scruples of niani;.inesu-orc«, as used for the 
inaniil.iciure ol ilc.ichiii^'-powJi.'r, we tinJ the processes 
uf l-rcbcnius and Uun^en, I'lckei iiig's method for Weldon 
inud, as i.iao ti.e t xi.lic acid and the iron methods. In 
case i-S co;r,i,.crv;a; samples of the blick oxide, a t.ircful 
deterii.iiKiliun of niai -.tuic is recoiiinicnded as nciii;-; .i: v. 

Mr. Sutton says no more than t;ie exact truth wlicn he 
declares that his work has become the standard text-book 
on the Bubjedt wherever the English language is spoken. 



CORRESPONDENCE. 



READING BURETTES. 



Sir,— Mr. James H. McMeboo teeommends (CmncAb 
News, vol. xlv., p. tog) bis reoently invented metbod of 
coneft reading off of bnvettee; but allow me to state that 
this reflex method baa already been mentioned In Mohr'e 
" Titrirmetbode," p. xo, pnblisbed in 1862 — I am, &c,. 

Dr. Alfrbu Wolf. 

Wakefield, March ts, iHs. 



CHEMICAL 



NOTB,/-AII 



NOTICES FROM FOREIGN 
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Comptti Rtndut Htbdomadaires des S^iuuf!, dcVAcadhnit 
dts ScUncts, No. 10, M.'.ich 0, iSSj. 
Normal Carbonic Acid of the Atmospheie. — M. 
Dumas. — The author whilst i :opusin;; further observa- 
tions in different parts of the woild with the view of 
determining the fluctuations of the atinosplieric carbonic 
acid, rcmaiks that the antagonistic aiftion of pLints and of 
animals is probably a less important factor than thcciTiis- 
sion of carbonic acid from volcanic fissures and craurs, 
and its fimuioD io tb« form of caldum catboaate ia tbe 
seas. 

Experiments made with a Faure's Secondary 
Battery.— M.M. AUard, Le Blanc, Jouberl, Potier, and 
Tresca. — The authon find in their experiments that tbe 
use of the accumulator costa 0*40 of the work furnished 
by the dynamo-ele^ric machine which had produced the 
current, or in other words, 0-40 of the ele<^tric work which 
would have been available wilhont its intervention. It is 
but justice to add that in many caSBS this loss would bo 
compensated by the convenience of having at hand and 
entirely at disposal an abundant senrce of eleAiicity. 
Tbe battery forms, moreover, a powerAil regnlator. 

Double Decompositions of the Haloid Salts of 
Mercury by the Hydracids and by the Haloid Sake 
of Potassium. — M. Berthelot. — ^A series of thermo- 
chemical determinations, the results of which are ex- 
pressed in tables. 

A New Pump for the CompressioD of Oases. — M. 
Cailletet.— This memoir cannot be useftlUy fepradnced 
without the accompanying illustration. 

A Rapid Method for Detetmblillf tbe Densitjr of 
Qaaee.— O. ChancsK— This paper rtqnires the two ae* 
compaayiag Ulostntioas. 

HydxodynaniicBneitmentB: Diiedl laaitatlOo by 
Liquid Cmreati of too Reciprocel Adtionof BledMc 
CuneattK— C. Decbaime.— A continuation from the 



memoirs ioserted in tbe Comptts Rtndiu, February and 
20, X880. Tbe aatfior coatianea ttadag oat < 
between cnrrents of water and eieArie cnrrents. 



ary 13 and 
aoalogici 



The Retrogression Produced by the EIe(!lric 
EUluve in the Transformation of Oxygen into Ozone. 
— 1'. Ilautnfcuille and J. Cliappuis. Tr.c iiansJo.-ination 
of oxyycn into ozone duting the cleiftrisatioit of the i,' is is 
limited ; there is establislieJ an equilibrium between the 
prodtK'tion of ozone by tiie eflluve and its spontaneous 
iltstniLt.on, which is always rapid at the temperature to 
which ti-.e pas.sagc of electricity raises jases. Tiie quan- 
tity of heat coming from this cruthcrmic transtorn)atujii 
increases as the proportion of ozone, and is added to the 



and the present edition will, we doubt not, find increased quantity of heat due to the rain of fire, or to the ettluve. 
iavonr in ptoportioo to its greatly increased completeness I We miy then easily conceive that it will occasion a 
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CskuiCAt Ktw« 

Mitch 14, i8.<i. 



oxygen, or even provoke periodically a decrease in the 
proportion of osone. The antbor'e esperimeDU prove 

that the convcrcion of orone into oxygen is the conse* 
quence of the liberation of heal, which accompanies the 
■poDtancottt deitraAion of oione when raited to the no- 
UMWit tenpenlim of the efflnve. 

Ccftaia PlmvlMtM Ncutnl to Utmut.— MM. B. 
Filhol and Seaderaat. 

Lutorcinc, an Iiomer of Orcinc— G. \ogt ud A. 
Henning( r.~Thi« compound is described in a sealed 
paper which the authors deposited in 1S75, and which 
has now been opened at their request. Lutorcinc is ob- 
tained on treating tr.ono-bromatcd para crcsylol with 
potassa. It cystalii^cs in very small colourless needles 
arranged in hemispheric inassts. It mcUs at 104° to 105°, 
and ditsolvcs easily in water, alcohol, and ether, but less 
readily in benzol and chlorofurni. It differs from orcine 
by its cr) stallisation, its nii-ltin:; p.iint, and its coluured 
reactions. In presence o! alV,.ilif, luturcine, on exposure 
to the air takes a blood-red tint ; acids turn this, colour to 
a yellow, but alkalies restore it. Chloride of lir.ie imvcs a 
very intense and stable blood-red ; potassium perman- 
ganate colours it also a bright red. With ferric chloride 
It takes a deep dirty i^rcen, and gives a reddish brown pre- 
cipitate which dut:s not contain iron. It tic.tted with 
ammonia in presence of air it is converted into liitorceine, 
which has a brownish yellow colour, and is turned hy 
acids to a pure yellow. This lutotceine dyes yellow. 

Soluble and I nsoluble M odificationB of the Ferment 
of Gastric Digestion.— A. Gautier.— The author, refer- 
ring to .M. Hcchamp's memoir in the last BUmber of the 
Comptts Rtrndut, en the " Gastric Microzymas and their 
Digestive Power," combats the view that the agents of 
digestion are ornnisms. lie shows that the adion of the 
CorpoBCules of the gastric Juice is not hindered any more 
than that of pepsinc by considerable doses of hydrocyanic 
acid (t-aooth), which even in much smaller doiM piovet 
fatal to vibrionea and ail figured fermente. 



BuJUti» 44 ta SetiiU Chmiqiu d$ Paris» 
TooM 37, No. t, January 5, s88a, 
Pormotlon of BtDabiydfyl*propIonle Acid. — E, 
Borehir.— This conponnd la nhtained by the aAion of 
succinic anhydride noo beniol in pretence of aluminium 
chloride. Tt Is a higher homologue of the phenyl glyco- 
collie ir.d f'lt-nvl Luetic acid'. 

Preparation of Triphenyl-melhan.— C. I'liedel and 
J.M.Crafii^. — The authors propose as the best proportions 
XOOO parts benzine, 200 chloroform, and 200 parts alu> 
minium chloride, the latter being added in ibnr Of five 
portions, to avoid a too violent reaction. 

Synthetic Formation of Phenyl-propyl'OOttOn. — £. 
Burcker.— The author has formed this compound by 
causing butyry l chlorid* toaft upon benani in piftenceof 
nlnminium cUoride. 

Mo. s, Jannaiy ao, tSSa. 

TIm Foraat of ddcinm Carbonate.— M. Sch&uien* 
bergcr.— The ottthot haa ohaa md that a solution of this 
aaK in water containlog much carbonic acid yields cn 
boU^ nnagonhc, whilst in presence of a small quantity 
of canoiilc acfd there are obtained hexagonal stars with 
n centre in ttie form of a sphere. Artificial calcium car- 
bonate (arragonitc) if heated to 200° to 300° gives, when 
raised to the boiling-point of sulphur, an escape of car- 
bonic ncid, which ceases in a few minutes. 

Presence of Free Fluorine in the Fluorspar of 
Wolscndorft.— O. Locw. — The autlior proves that the 
odour of lli;& mineral is due to free fluorine, furnished by 
the decomposition of a cerium perfluoride, analogous to 
manganese perchluride, and splitting up nt low tenpcfa- 
tures into a fluoride and free fluorine. 



Btricht* 4tr D*utuktn Ch4miuh4H GtuUuhaJt «h Btrlim. 
VeL 13, No. 13. 

On Trioxymaleic Acid. — S. Tanater. — PoUniam 
maleate is oxidised by means of the gradnal addition of 
dilute permanganate to the refrigerated solution. 

Constitution of Isomeric Hydrocaibons.— JuUus 
Thomsen. — 1 he author is of opinion that the constitntioo 
of such bodies may be studied thermo-cheroically. 

Thermo-cbemical Researches on Cyanogen and 
Hydrocyanic Acid, — Julius Thomien. — The author pro- 
nounces the value (or the formation heat of hydrocyanic 
acid, as determined in the moiat way by M. Benhelot, 
perfedUy useleat. 

On Citric Acid.— O. Andreoni.— The author is at* 
tempting the synthesis of citric acid by a process quite 
distind from that of MM. Grimaux and Adam. 

Behaviour of Starch with Glycerin. — K. Zulkowsky. 
— Starch is soluble in k')'^'^''''' 3' about :3-) , and if the 
mixture ishe.ited to I go' the starch is found to have passed 
into the s jluble modilication more or less completely ac- 
cording to Its origin. Potato-starch is converted most 
readily, then wheat starch. wbilat rice-itaKhia alowlyaiid 
sparingly acted upon. 

Synthesis of Meta-isopropyl-tolnoL — A. Zieglcr* 
and W. Kelbe.— The cymol formed from isopropyl-iodtde 
and toluol in presence of atumioium chlonde, and the 
cymol of (cstn-oil, ate meta^sopcopyl toluol. 

Oo BromnitTO-, Nitre-, and Amide-Cainphor.— R. 
SchifT, — Not cip-TbSc of useful abstr.xft-on 

Position o< Bromine in Brom-camphor. — R. Scbifll. 
— A brief hypothetical note. 

Ai!\ion of Zinc Chloride upon Brom-camphor. — R. 
SchifT.— By heating these bodies together to 150^10 i6o* 
the author obtained a hydrocarbon and a phenol, which 
ate here described. 

Nitro-deiivativcBOf Mono* and Oinulpho-dipheniyUe 
Add. — 8. Oabiiel and A. K. Dambergia.— Not aniceptible 
of abstra(ftion. 

On Camphoro-carbonic Acid. — J. Kachler and F. V. 
Spit/er. — This compound undergoes spontaneous decom- 
position below 100". It can be crystallised from water, 
the temperature of which must not exceed So', and forms 
long colourless needles, which melt at 123° to 124 . If 
treated with met.illi^ sodium in a solution of absolute 
ether, there is formed a brilliantly white, non-hygroscop c, 
sodium compound. 

ProduOion of Laurinic, Myriatic, Palmitic, and 
Stearic Aldehyds.— K Kraffc^Tbia nemeir doea IMC 
admit of useful abridgment. 

On Amarine.— A. Claus and K. Elba. — The antbora 
have obtained and atadied amarin-metligrl-iodide, amaria- 
benzyl-chloride, tnMhyl>anMuine, and baBsyl-amarine. 

A New Syntbeaie of Solphydantoine.— R. Andre- 
asch. — The author has obtained this compound by the 

mutual aiftion of cyanamide and thio-glycolic acid. In 
this manner sulphydantoines in general maybe obtained 
from the thio-acids. 

On Carbamid-sulphon-acetic Acid. — By R. Andre- 
asch.— This compound is a derivative of sulphyd.^ntoine, 
obtained by treating the latter in crystals with hydrochloric 
acid and finely powdered potassium chlorate. 

On Chlorinised Quinons.— S. Levy and G. Schtilts. 
— The authors have found it possible to proceed front 
monochloro-quinon in a regnlar series to cbloraniL 

Atomic Weight of Vttefbinai, end on ceruda (»r 
its Salts.— L. F. Nilson.— The author gives 173*01 a* 
the atomic weight of ytterbium. Ytterbia is decidedly n 
tc&quioxide, Yb^Oj. 

Atomic Weight and certain CharaSeiistic Com- 
pounds of Scandium. — L. F. Nilson. — The atomic 
weight of this element is 44*03. Its earth, scandiai ia 
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without doubt 80^03. It is especially interesting that the 
atomic weight deduced from the author's determinations 
gives for scandium exaiflly the same figure as Mendelejeff 
has assigned to the predi^ed element " ckabor," which is 
doubtless identical with scandium. The molecular heat 
and volume of scandia chara(5leriee this earth as an inter- 
mediate member between glucina and yttria. 

Atomic Weight and Essential Properties of Qlu- 
cina. — L. F. Nilson and Otto Petlersson. — Assuming glu- 
cina to be a sesquioxidc, the atomic weight of glucinum 
is i3°65. Glucina claims a place among the earths, K^Oj, 
on account of its molecular heat and molecular volume. 
The authors, in conclusion, reply to the criticisms of Mr. 
T. Carnelley, who makes glucinum a bivalent element. 

Molecular Heats and Volumes of the Rare Earths 
and their Sulphates. — L. F. Nilson and O. Pettersson. 
— The authors give in a table the formula, molecular 
wei(;ht«, specific weights, specific heats, molecular heats, 
and molecular volumes of glucina, alumina, scandia, gal- 
lium oxide, yttria, indium oxide, erbia, ytterbia, lanthanum 
oxide, didymium oxide, zirconta, cerium oxide, and thoria. 
The chromic oxide, ferric oxide, yttria, didymium oxide, 
erbia, ytterbia, and cerium oxide arc magnetic, whilst glu- 
cina, alumina, scandia, indium and lanthanum oxide, zir- 
conia, and thoria are diamagnetic. 

Chemical Composition of ceitain Hydrated Oxides. 
— J. M. van Bemmelen. — The author gives atabular view 
of the molecules of water associated with i molecule of 
water in silica, metastar.nic acid, stannic acid, hydrous 
manganese dioxide, and black manganese dioxide. He 
concludes that the water tf hydration is in general a va- 
riable accidental magnitude, depending on certain temper- 
atures, degrees of atmospheric moisture, and modifications 
of the oxide. 

Non-existence of Potassium Copper Cbromate, and 
on Two New Basic Copper Chromates.— Max Rosen- 
fcld. — The two basic chromates arc respedively yellow, 
aCfOj.yCuO-f-sIIjO; and brown, CrOj.yCuO + sHjO. 

LeAure Experiments. — M. Ro»en(eld.--An illustrated 
paper. 



Lit Mondet, Rnu* Htbdomadairt dei Seitnctt. 
No. I, 1SS2. 

A Curious Chtmical Anomaly.— Already inserted at 
length. 



Biedtrmann's Ctnlntl-Blatt fur Agrikultur-Chiiuie, 
Vol. X., Part 12. 

The Results of the Principal Experim.nis of 
L.awes and Gilbert. — Dr. Paul IJehiend. — An abstra^ 
from the publications uf the Royal Agricultural Sjciety. 

Behaviour of Different Phosphates in the Soil. — 
Dr. HofFmcistcr. — The result of the experiments is that 
by far the greater part of the phosphoric acid originally 
soluble in ammonium citrate remained in this, or in a 
very simi'.ar state at the end of the experiments. The 
fear that a pari of the soluble phosphoric acid of the 
superphosphate might quickly be converted into the in- 
soluble tribasic state proved unfounded. 

Prof. Heeren's New Milk-Test. — This newly-invented 
instrument, the " pioscope," consists of a disc of black 
vulcanised caoutchouc, haung in its middle a very flat, 
circular depression. A few drops of the milk in question, 
well mixed, are placed in the hollow and covered with 
the second part of the apparatus, — a plate of glass painted 
with six shades of colour radiating out from a small un- 
coloured circular spot in the middle. The colours range 
from while, grey, to deep bluish grey. The layer of milk 
is seen through the uncoloured spot in the centre, and its 
colour can thus be compared with the radiating colours, 
and its quality is judged according to the colour with 
which it coincides. Thus the whitest colour stands for 
cream, the next for very rich milk ; then follow in succes- 
sion — normal, inferior, poor, and very poor. 
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MoKDAY, 37th.— Geographies), B.30. 

— Medic&l, H.JO. 

Sociciy or Art«,8. " llydraoUc Mtcbiaerr," by Prof. 

|ohn I'crry. 

Tl'«iDAY, 18th.— Iniititut« of Civil EflKiacen.S. 

Roy*l Mtdiial and Chirurgical, S.io. 

Royal Initituiion, 3. " The Alcchaolim of the 

Sen»c»," by Prof. J. G. M'Kendrick. 
WsDMSSI>AY,a9tb.— Society of Arts, B. "A New Antiseptic Com- 
pound, and ill Application lo'tbe Pre»er^'alioa 
of Hood," by Prof. BarDT. M.A. 
Thoksdat, 30th.— Royal, i.jo. 

— Royal Institution, 3. " Reieinblancet of Sound, 

Lii;hl,and Heal," by Profeaior Tyndatl. 

— Chemical, 8. lAcnivecaary). 

FaiDAV, jilt.— Royal Iniiitutioo, 8. "Ele«ric Diacharee in a 

Maenctic Field, by Mr. W. Spoltiswoode,at q. 
Saturdat, April lit.— Royal lottituucn, j. " Vokaoocs," by Prof. 
H. G. Seeley. 



Essata.— lo Dr. Debui's Lefture on " The Chemical Theory o, 
CanpoMdcr" (p. gil,— Col. i, line j6 from top, for "ammonia and' 
hydrogen," r/iiJ "ammonia, hydrne-n, and water.'" 
bcltom,/or " of the volume." rtai "by the vulume." 
34 from top, /or '-the ■utpbidei," ttaJ "the hiicher 



Line 



of potasiic aulphite.' 
rfd" ♦•rtCO." 



5 from 
.li 

hidei." In 
. - . "quantitii 
P. 93, col. I, line 6 from bottom,/or"-|-aCO|, 



P. 02, col. I, line 

. . aulphidei." In 

same ratagraph./..r "quantity of pota«>ic mlphidc," f*fi4 "quantitiei 



CT. PAUL S SCHOOL. An examination for 

^ fii.ine up about %\x vacAncio on the Foundation will be beld on 
the 19th A: ril, I'iii. For iof»rmAiiun jpiMy lo Clerk to tbc Govetnora, 
or to tbc School Secretary, St. I'aui'i jrcbyai d. 



gERNERS COLLEGE of CHEMISTRY. 

InttruAioo and preparation In CHEMISTRY and the EXPERI- 
MENTAL SCIENCES under the direflion of Profeiior E. V 
GARDNER. F.A.S.. M.S. A. 

Tbc Clan Rooms are open from 11 to j *.ro.and from 7 to 10 p.m 
daily. 

Especial faciliilei orpRnco' prepaiiog for Govemn-.est and other 
exaroinationi. 
Private Huplli will find every convenience. 

Anaiyies, Asiays. and Pra<tic>l laresiigalioos ronoiAad with 
Paleais, AiC cundoAail. 
ProspettUKi ar.d fell particulars on application to Pro'. Gaidncr 
*i Humeri Collcre. aa . Hrrr e'«->irr> r W. 



FLETCHER'S 

AUTOMATON 



PATENT 

BLOWPIPE 



! 

FLETCHER S PATENT 
AUTOMATON \ BLOWPIPE 



This at once sopcrirdc? the whole of the pittcrni of blourpipet oq 
my lilt. It ii tclf-llRhlioi; and lelf-adjustirg. cequirirK no taps or 
spring valves, a tllRht movement of one rin acljusiing both air and 
lix% at once. It is perredlly adipted lor all purposes, from the finest 
chemical analysis to the braiine of locomotive boiler tubri, and la 
adapted eilheras a table or hand blowpipe as desired. Itluitrated list 
of laroralorv heating apparatus. January edition, price 2d., post free. 
Illustrated list of domestic heating and cooking apparatus, price ad. 
post free. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON 
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laisn HILL BAUXITE (Alum Clay). 



The IKISH HILL MINING CO. are now, and alw a} s liavc bttn, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufadlurcrs of 
Alum, Sulphate of Alumina, and Alum-CAke» of the United Kii)gdoin» Americfti and the 
Coptincnti almost exclusively . 

Analysis by John Pattinson, Esq. 



Dried at aza* F. 
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Alumina • •*..•.........,«.*. 59*00 

Peroxide of Iron 0*47 

Silica \ 

Titanic Acid } °° 

Lime, Magnesia, Potash, Soda, and[ 

Sulphuric Acid ) ^ 

Combined Water 22*30 




and Quality. 
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52*00 
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I2'00 
6*20 
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1*14 


24*00 
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99*91 





arc situated very 



xoo'oo 99*97 

Our >nNES, DRYING KILNS, and GRINDING MILLS 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Uamiing DmOor. 

RiUituond Buildiogs, 36, Cbapel St., 
LhrctpooL 
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ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AND IRON FOUNDERS. 

MinulaAurtn ot every deicriptiom of CondtMiaK, or Migh-preiiuri 

Blowing, I'umpinp, KollinE. windiiic, »nd Patent ^tcam-cngmei, 
or iny requited pcwcr.lor Iiti);»tini;, DrainuiK. MKKii|;,Kulhn(; Milli, 
o( Water NVorkt puriK»et, and MaDufA£lurcr« of every dcacriptioo of 
Lbemiul, Colliery, topper Ore, Cold Miniac, GlMM,aad Kcc>«Mlt 
MachiQcry. 

l;!iii;-abli KcvoU inR Fcrnact» of the M04I ArProvct! Tyre. 

Hcb'Ctr.tr bttcl-i^ail I'ianl. 

ton)prcr.«itiK-i-,t(f,ir.i» li>r ColUerica, Iron Wuiiu, auii WcMco't 
Patent Bleiichiiii:-fuudcr Proceaa. 

Caoatic. Chloiaic, Uccompoainc, Nitre mil»fl) y M tMt > lodin 
Pot««ll, buipliur, Acid, and Oxalic Pars. 

OaaProduccti Patcaifor Heating : ' tl.ir Purpoaea. 

Pyritea Bumcti lur Iriaii, Aorwc(;uiQ, aial Spaniai] Oretof Im- 
proved Cwiatiuftion. > 

Palest Koiaamg Machiorry for Brewera. 

Keiorta, Acid, Caa, Iodine, Niuic, Nitre Milro>Gi7ceriae and 
Vitriol Kefiotac. 
Steam Supcrbeatera improved wrOu Tar aaottMla IMbilBc- 

Slcatn Sulpbtr Melter. 
StiUa fur U;l, Kitin, and Tar. 

Wheels, Ucvcl Mute, aad Spur Uoaldad on tbo Shortest Notice 
Palcot Uachincry. 

Makera of Uacitat't Patent Carbonatine Fomace, Jonea and 
HVaMi^ Patent iiuJphaca of So-da Purnace, Pamell and SiOfMa'a 
raMOt Caailhitfi *"*' Kyoa*lon'> Patent Alum Plaa 
Liiti stnt on Application. 

Phetognq^bii Plans, aail other infoimation sappUed 
on ncdpt of Ocd«r« 

ET HEIiVS ENOiNE. BOILER, AND BRIDaE WORM 

AND FOUNDRY, 



Carr's Patent Laboratory Mill. 

Tor ChcmUah, Dtugi, Pomdm, Uintratt, Painti, aH4 Ctnerat 
Laboratory terpens. 
Approved by aumc of the moit rmim r.t Cbcn^itti, aadawaidad 
tbe SUvtf FtUe MediU i:f thr M < trr aui LiveipOOitaitf tka 

Middlcton AKiiLujur^i Showt. 

FfeaiM«aft*.B.H.SiirTHftC«.,u Doka 
Stiaat, BdiBburfh, and 69, Coleraan Street, 

Gily,London.— The small I.ericator Hill w« 
ItCCttly col frcrn ucil.3 moit cfldMUy, 
aadiaa great ccouomiscr of lime. 

The chief feature in thii machine it. thai 
although it can be turned with ease by a boy, 
it baa uniBcnae (rift iLnal roucrfor Icvr^atice 
porpotea. Thia ia caused by the runner being 
driven at a math greater ■peed, but ia tto 
aame dircAion, than the bowU TIm i 
beinc MintoD ware, they are { ' 
and darable. 
TtviwumiaU on appiicaliox. 
£11 nett caali, delivered in Mancheater. 
The diameter of the bowl ia 18 in*., and it and the rennenarei 
Minton waie. It is utcful for l-aintcra, Chemiiti, Gra^icis, tad 
Couka.fur trituri!;r.^; an.! ni.iinf; ^lcdn:Inc^, Vrijetablc P-^s U tt, Oiot* 
mcnta, Paiot», Sui;iir, bait, Sr'cc;, ilcrbi. Meal for Potting, and will 
grind the coakkkst Emerv into a m bau.* liVAimaUl Powmutiaa 
few aecoodi. The pan can Lh: tiUtd for enptyiB(, aa tkowa ia tlM 
Uotttd lines ; it c^n be worked by band or power. 

W. H. BAILEY and CO., Engineers, Ac, 
ALUlUN WOKKS. SAI.I UKL), MANCHESTER. 




W.P.THOMPSON, CK., Chemical Patest 

6, LOKU SXRl.LT, LiVEItPOOL. 

(LAMtiT PaOnaiOKAL P.\tlst nrsi\'S<i IX TBK KnODOM.) 

Artaciti lit ali Counltits. 
Chemical Pateola a SpedaU^. Maanai at iMtnaioaa Gratia. 
PATENT LAW IN PLAIN KNOUSH. Stii adUnn, revianl tSSa. 

IvW P. Thompson, C.E. Bcitiih portiail,.H.| a 1( 

' i ::c autl;ur writes with the advantf 
A very valuable digest."— iui'inffr. 

I.oniinn Office : — 

W. r. THOMPSON Md BOULT. jaj, UiOa UoLaoan, W.C. 
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ON TH£ SULPHATES OF ALUMINIUM. 

ffy WUiCBS UMPRBVILLE PICKBUNG, Ajh. 0»a, 

MMtir at Hirbnte School, aad Ch—Iwl Ltftonr 
•I Bedford Coilcg*. 

(ConUnotd fron p. nsi) 
V« StbUion of Alwmniitm Hydratt and Biuic Sulphalt 

SoMB «f tht aonui «il|>bate was tiMtad whh aceu of 
•amenUi iad tlie preapjute, aftar being wadied, was 
dinohadiolqrdiodi]oiic«Gid,aBd le-pffee^tated in the 
uuBd way I aftar U luid mm wdl waabed it was 
feDDd to coaiain no tnca of mtplMta or ddoride. 
Small quaaiidaa «f dm atoiit bvdnin duM obialBed 
were gradnalljr added to boiling MilOtiOM of the fiomal 
aalpbate of various atrengtha vntil n bather addi- 
tion canaed a dondioesa which woold nat diaapfcar, 
even when the ebuUitioo waa contianed lor one to lour 
hours longer. The atrength of the normal aolution taken 
varied between that of one which was nearly saturated at 
the boiling temperature, and which entirely solidified on 
cooling, and a i per cent solution. The water expelled 
daring the ebullition was replaced. All the basic solutions 
thus obtained remained quite clear on standing for an in- 
definite time in the cold ; their cumposition is given in the 
third column of Tabic II., and the numbers here show 
thntthe amount of alumina thus dissolved does not render 
the solution much more basic than a solution of the normal 
sulphate is (the normal sulphate containing 20*^4 S pi r cent 
of AljOj), and that the basicity of the solution obiauicJ 
increases regularly with the ittength of the solution taken. 
'I'lic t:m(-" required for the saiuiaiion ol the normal sul- 
phate varied from two hours 1:1 the case of Kxpt. 44 to 
about twcnty-&ix hours in that of Expt. 47. AH these 
solutions on dilution with cold wattr beuamc more or less 
cloudy. In order to make sure that none of the sulphuric 
acid was driven clf during; the cb'.jlhlion, Expt. 45 was re- 
cated without the addition of any alumina ; after being 
loiled for two and a half hours the sulphate was found to 
contain 29912$ per cent of AljO^, showing that none of the 
acid had been lost. Strongly ignited alumina was found 
to dissolve to a considerable extent in a strong boiling 
solution of the normal sulphate ; it did not, however, dis- 
solve so easily as the hydrated substance did, but no 
dctrrminaiiun of t)ie amount taken into solution was made. 

On treating cold solutions of the normal sulphate with 
the rrsoiil hydrate, this latter was found to dis.iulvc more 
or less quakly as the .solution taken was stronger or 
weaker ; but even in the case of the strongest solution 
(containing lO per cent Al203,3SO-,), the aiflion is ex- 
tremely slow, not being complete at the end of two months. 

In order to see whether a basic sulphate would dissolve 
in the normal sulphate to a larger extent than the hydrate 
does, a sulphate containing about 68 per cent of alumina 
(obtained by the dilution of a strong basic solution) was 
taken and added gradually to a boiling 16 per cent solu- 



Table 11. 

Alwninium Suiphaii Solution boiled iciih Alumintum 
Hydrate. 

Strtrgih of Normal CoiDFOiition of the Basic Sulphate 
in the Soiotion oblainea. 
34 83 per cent AljOj 



tion of the nonnal aalt. Aftw tht llqaid had . 

saturated, it waa fimd tooootain a anlphata iHth 51*984 
par cant of aln^H, and waa therefore coniiderably mora 
bade than aay aolMleB a&tahiad by the use of the hydrate. 
TUa pttcantage, howavar, corresponds to that of no 
defiflha compoind, and It was proved that in this case 
also the baslei^ of the solution depended on its concen- 
tration, for even a very small addition of water to it while 
boiling canaed a precipitate to separate, and the amount 
of this precipitate waa increued by further dilution. The 
solution obtained in this experiment was very strong, 
being nearly saturated at the boiling temperature, and 
containing 0-5 grm. of the basic sulphate per c. c. Although 
it did not solidify at once on cooling, on standing, how- 
ever, for a few days it did so without becoming cloudy, 
and it was apparently incapable of taking up any more of 
the basic sulphate on di^tiiion with it i:i the cold. It 
could be diluted with a \ !:ry small amount of cold water 
wiliiout deco:np: s:r;i..n. (at least, without immediate de- 
compositionj, bjt .1 further dilution produced an abundant 
flocculent precipitate. 

Here, again, in these experiments it is evident that the 
composition of the product varies with the physical con* 
ditions under which it is obtained, and affords no evidence 
whatever of the existence of any definite basic compound; 
nor do these experiments support Maus's statement (loc. 
sup, cit.), that by saturating; a solution of the normal sul* 
phate with aluminium hydrate or basic sulphate, a solutioo 
of Ali0i,2S0j (containing 38 954 per cent of AljO,) is 
obtaiaecf. Marguerite's statement on the 8ubje(£l will be 
discntsed in the next paragraph. 

VI. Ignilivn of Ammonium Alum. 

When ammonium alum is heated, it first loses its water 
and then its ammonium sulphate, leavin,-; a residue of 
anhydrous aluminium sulphate, which i» very difficultly 
soluble in cold water, but easily soluble in boiling water. 
Wtien this anhydrous alumin'um sulphate is further 
ij^nitcd, it gradually loses its acid, and finally leaves a 
rcsiJue of pare alumina; this aiflion, however, can only 
be completed by operating on very small quantities, and 
using a high temperature. On igniting a weighed portion 
of the alum in this manner for many hours and weighing 
it at intervals, the loss of acid was found to proceed con* 
stantly, but at a decreasing rate. After the ignition had 
been continued for some time, the produtft was still foond 
to dissolve completely in boiling water, and this waa foond 
to be the case until it contained about 33 par cent of 
alumina ; after this point, however, an laMmUe portioB 
made its appearance, and continued to Increase in amount 
as the ignition was prolonged ; in taCt the whole a£lion 
appears to be nothing but a continuous decomposition of 
aluminium sulphate into a more and mora basic substanceb 
and finally into alumina, this basic produA dissolviag 
entirely in the boiling solution of the still aaattadhfa 
normal sulphate, so long as the amount of it present It 
not too great. 

The above experiments were perfoRsed as a repetilJeii 
of some work of Marguerite's (Comftn Retidut, xc., 134 
which consisted of partially deconupoalBg the idnmln 
sulphate obtained by the ignition of aaunooluai alam,aad 
dissolving the nndua in boiling .water, a adntioo bai«g 
thus obtained from which, on evajwraliaat ritonbohadiM, 
either simple or termlaated in fear-aided mrntoMa, ciyalal* 
Used out before the nomal aalt did, and wblcb < 
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with zinc. Tficf dissolved eaaHyin oald or hot water; 
to the evteat of 4S per cant bi the femar. The ealjr 
analytical ne ah w a qooted aie the follewing 

AlaOj aSO) taH«0 

21-2 33-84 44-9 per cent. 

In some preliminary repetitions of these experiments, 
the ■nthor gf the pcwMt paper obtaiMd la cadi cme 
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Sulphates of A luminium. 
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■MB erapt of cmtalt, which, thoagh Karcely rbombo- 
todfa«Bifbt poMiblyat fint tight have been miitaken for 
' ' ' itenntoated ia (bar sided pyraunidt. Tbey 
1 oeariy cxaAly the tame percentage of sul- 
) IhoM obuuned by Mweoehte. The alu- 
e, howevVt VM very dinueot, aod it wai 
1 dut thSMCfjnUb «m la reality aothiDf 
rUch WM Iband to be fveaeat ai u 
In cfiiy e pec imeD of aauBootaai alam aad of 

I M^hatt which eooM hepracand ia coinoiecco : 

•ad aMmiihftiodifiGaltto tee hovangrchemiMscoald 
hB«« nado ndiovHiakOb ttiU H is a wmaritabte U& 
that if the potOMiam oaide be calcalated aa ahtadaa, the 
aaalytical aomben yietdod by afatm woidd bo 
identical with those quoted by Mvguerite. 



A1«0,4K,0 
ao-789 



4S0, 
337«« 



45'495 



Ataay rat« it may be stated that no confirmaiion what- 
ever could be obtained of the existence of Marguerite's 
"new " sulphate, AljOj.iSOj, which, however, haJ been 
described by Maus fifty-two years previously as an in- 
•olnbie powder {vidt supra), and that no crystals of any 
kind except thoae of the oonaal •olpbate ever aeparated 
out on the cvapofotion of a baaic adntioat however 
obtained. 

VII. ></«iMimiim Sulf>haU TreaUd ttith Zinc. 

Debray {Bull. Sot. Chim. (II.), vii., g), by boiling some 
aluminium sulphate with zinc in a platinum capsule, 
obtained a precipitate which on analysis was found to 
contain 68 *143 prr cent of alumina (negleAing the water 
present), and which he therefore concluded to consist of 
5Ala0,,3^O:i I'wJiiLh require; 6S 023 per cent AljOj). 

In ouii-r to make a more exhaustive examination of this 
aftion. solutions ofthe normal sulphate of various stiengths 
were heated with distilled zinc in a steam-bath *t 100'' C, 
condensing tubes being fitted into the flanks containing 
the Solutions. With strong solutions hydiogen was 
given off at f:rsi with great energy, and after from two- 
and-a-half to forty hours the action became very slow 
indeed, and a cloudiness .-ippeared in the solution : this 
cloudiness gradually increased till it formed a precipitate 
sufficient for analysis. The composition of the prec.piiate 
thus obtained in various cases is given in the first part of 
Table III. The figures in the second and third columns 
show that the deposition of the basic sulphate takes place 
more quickly as the solution is more concentrated: the 
numbers in the third column arc, however, only approxi- 
mations. 1 he figures in the last column show that the 
precipitate formed is more basic as the solution taken is 



Tablb III. 

^iHMMiHai Sa^Aote SolafiM KgnM la Zme at soaf> C. 



Soluiiaa. 
Parcaat. 

48. aft 

49. r* 

50. 3"6 
5». 171 

49- ra 

ss- r« 

50. 3 6 
54- 3 6 



of tto 



AlaO, prcdpiuted, PercenUge of 
llisl in tti« Solutioa 



taken b«ioc 100. 



A 1,0, in the 
Aohydrt. ppt. 



SI* 



171 
171 



15 boon 

aS „ 

9a tt 


80 
14-0 


63-05 
«8-36 
08*881 
69^ 


28 .. 

From the 28th 
to the 41st hr. 
From the goth 
tothessgtbitf. 


14-0 
87 

5» 


68-36 
689 

70x38 


36 boon 
From the a6lb 
to the 6znd hr. 


5*3 

9*0 


68- 881 

69- 033 


92 hours 
From the 92nd 

to the x47tb.hr. 


80 
S'« 


89733 



The last experiments given io the table were aiade is 
order to ascertain whether the precipitate deposited by eay 
particular aolntion remained constant ia compotitloa 
during iu depoiilion or not. Solutions of three different 
strengths were examined, and they all showed that with* 
out exception the precipitate became more basic as the 
adioB proceeded. The tata of ite formation also gradu* 
ally dimloiabei, aa aai^t have been expeded, although to 
■bow thia we matt ia the caw of the first portion aabtrad 
6on the nnmbcn fivca in colnmn a the tinw during which 
the sine wae diMolviaf wd oo bnaie aalphate wat beiog 
deporilad. 

Hera we see that althoagh the ptedpitale ohNined fa 
CUa adioa ia in moat iaalaaeca aoc veiy ^Nfan 
thatdbtaiacdbyDebcigr.Btillitt conpodtiOBia 
■taat, bat vailea with a variation fa the plqrefai 
tiont of Ibo csperiaMot. In fiift oo ddfailo chemical 
compound can be fegatded at bgfag fanad fa Oil 
a&ion. 

In the above ezperiniente a dcpodl waa favariaUy 

formed on the glass vessel employed aimilar to the main 
precipitate, except that it dissolved only with great diiS- 
cnlty even in strong boiling hydrochloric acid (this being 
the only basic sulphate met with which was not easily 
solable in the weak cold acid). It was not included fa 
the portions taken for analysis as given in Table III., bat 
a separate examination of that deposited in experiments 
49 and 53 gave the percentages of alumina as being 56-971 
in the first case and 60-905 in the other, showing that thta 
less soluble deposit was not so basic as the main precipi< 
tatcs, and that like this fattOT k iacfeaaod fa batM^TM 
the action proceeded. 

When a platinuii-. vessel was substituted for the glass 
flask used in the above experiments, the aiflion appeared 
to be the same in kind, but proceeded with greater rapidity 
owing to the voltaic aftion of the two metals in conta<2 
with each other. 

Debray Hoc. >«/>.<"»/.), on leaving a soluliun of aluminium 
sulphate with zinc in a platinum dish at ordinary tempera- 
tures for eight days, obtained a jelly, which, when washed 
and dried over sulphuric .1 iH, w,is f iun i to cont.T.n 63-55 
per cent of alumina (without including ^9 per cent of 
water present). 

On making a few experiments similar to that of Debray's, 
it was found that w ith saturated solutions, and solutions 
containing more than iS per cent of the normal sulphate, 
the adlion which took place at first was soon stopped, 
owing in all probability to the insolubility of the zinc sul- 
phate formed in the strong solutions; but that with a 
17 per cent solution the whole became converted into a 
firm transparent jelly at the end of four or five days. On 
attempting to wash the jelly with solutions of the normal 
sulphate of decreasing densities it was found to dissolve 
easily and completely, while treatment with pure water 
made it opaque .Tnd entirely decomposed it, thus rendering 
it impossible to dttt-rminc its composition. Debray's anS" 
lysis must then-lore refer not to this jelly, but t.i )(> de- 
composition prodtiift \\ ith water, more or less contaminated 
perhaps With Some of the u:iL't.com]io<.ed jelly itself. On 
repeating these experiments with more dilute solutions, it 
was found that the jelly became more and more thin and 
cloudy, until with a 3-3 per cent solution no jelly at all 
was formed, and the sole produA of the aAion was a white 
flocculent precipitste. The analysis of this precipitate, 
together with those of other precipitates, obtained ia 
similar experiments with atill more dilute solutions, ia 
given in Table IV. The fint four experiments in thia 
table, with one excqrtioOt fadicate a slight increase in the 
basicity of the piedpJtateiaa the solution taken is stronger. 
The increaaoi howevar, is not greater than what might b« 
put down lo experimental error. The last three expert* 
ments were performed when the temperature of the labo> 
ratory was some degree! higher than in the other cases, 
and the precipitates San anfeiabaaic than the oUMtiitb* 
first two of these sbotrfagftvatfatfaatotlwi 
M Nooi $6 to 58, 
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TAsts IV. 

Aluminium Sulphtite Digaltd with Zinc in the Cold. 



56. 
57- 
3«. 
59- 
60. 
6t. 
6a. 



Solution. 

no per cent 

'64 „ 

>'95 N 

33 1* 

o-M „ 

0-78 „ 
a-47 



A1.0| prtcipiutcd, Uwt 
iBlMMl. uken bcioglMb 

374 
49*3 

33-0 



A]|0. in lb« 
Antirdn. ppt. 

66-149 
66*169 
66339 
66-215 

65'i8i 
64-635 



The clc»e concordance of the first four numbers would 
•Qggett that the precipitate might be a definite chemical 
COnpound were it not that these numbers do not corre- 
•pODd to any particular formula, the one which they moit 
nearly satisfy being jAltOj.aSOj, which requires 65-687 
per cent of alumina. It might even here be possible that 
tfaey did cootiM of this basic sulphate, since their bcini; 
rather more bktie than the formula requires might be due 
to the decomposing aAion of the wash-water, but that 
in the cases of Nos. 60 and 6a we have some which are 
less basic than ^AljOj.aSOj, even in spite of this decom- 
posing aAion. In addition to this we have the U& that 
the composition of the product evidently depends to a 
considerable extent on the temperature at which the aAion 
takes place. On the whole, it would seem to be extremely 
■me that these precipitates are constant in 
■poHiioB, or Ibitt tbqr ceiuUt of a definite dieinical 
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THE ••VIDAN0BU8B AUTOMATIQUB.** 

Tms apparatiM itdeseribed ae a closet bermetically closed, 
completely inodorous, and emptying itself incessantly. 
The Abb^ Moigno in deecriliiBf the sewage difficulty de- 
clares that, prior to this new invention, due to M. Louis 
Monras.not a single effeAive step had been taken towards 
the solution of the problem. He declaice that the Vidan- 

geuse is hermetically closed hf the eatet of doslnge, the 
ydraulic joint, so that its contents are cut off mm all 
eonta£t with the ambient air, whence it is inodofona and 
all infeAion is rendered impossible. Further, by a " mys- 
terious operalion, which reveals a principle entirely novel," 
the apparatus transforms all that it receiires, hqaii and 
•olid excreta, in a very short time and "witfaoatanyaddi* 
tioo of chemical iofrediente " into a bomogeneoat Uqeid, 
■carceiy turbid, which bolde everything in suspeneioa in 
the sute of filaments scarcely visible, without depositing 
anything, either on the aides of the ioa>pipe or at the 
tettom of the aiwer. It eaptiee itietf MtoaMttealhr and 
iBCimninlyt tiMtt ls» ndi neir voImm «f mat»M mn- 
Aieei tgrtM lUlfifo csmat tte fiMharje of aa cinal 
vahuic of the fiuaMr cobmmi dabomcdaad ••MUUd. 
The liqoU as h h«Me oat, deprived of none of the organic 
or inorganic ekmcnta of the encrcta, may b« received at 
once in a hntt to eetve lor wilKing dm gMdw, or it may 
flow into the eewcr. The descrlber etateitiM any existing 
doeet can be arranged in accordance with the new system 
bf merely adding a isU-pipe dipping wiA ite lower end 
into the liquid in the **iridaafleuee" end a discharge pipe 
which plungeswilhitebentiippeteBdinlo the same liqaid 
wfaiiit the lower cod la coaaraed with the eewar^-HLM 

(As the " vidangcuie " is prote6ed by a patent a flMM 
complete description will doubtless follow}. 



PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIBTy. 



Essence of Licari Kanali.— H. Uorin.— The eirther 
heaiaolated ftom thia pcodna a IqfdaocashoB. ^sHafc to 
vUch he glvee the aaaae iieame.— 0^«i|lw mmlMfc 



Prof. CUVTOH, Prteid ent , in the Chair. 
Nsw members— Mr. M. J. JadaoB, BJL { Mr. Nasaros 

Fletcher, Briiith Museum. 

Mr. SuKLLFORD BiowBU. read a paper on the "BUctrit 
RetiitMut e/a Uixtmn of Sultkur md Cartem" Those 
experiments weia begun la lJcoember» lUa, to aaocrtaia 
if the mixtore in qnestion waa aensithre to Ught like 
selenian. Sulnbttr waa mdted and nned with powdered 
plumbago, the best proportions being ao parte by weight 
of the anlphitr to g parts of the plumbago. The mtatore 
waa pooled toto moulda and qaiekly cooled« yielding ptatee 
and etieke. When expoeed to the light of a gaa flamet an 
iocfeaie hi teaiitance waa notlMd, and was proved to be 
due to the heat of die flame, not the light, by expert* 
menting with different wnfeea of light and coloiired 
screens of glass. Ae both caibon and ealplMir deereaae in 
resiatanee under heiliaA this Mweeiie eflbft of the mix- 
tufe is anomaiona, lad llr. Bidwdl esplaint it by sup- 
posing that the mbitareie mechanical, and that heat ex- 
panding the sise of tiie innlating sulphur crystals sepa- 
ratee Ihe condndUngeaiben partia ee farther apart, and in- 
CNMeatbeieeieteneeafthemase. Celltof tbiseomponnd 
weie made like edenlnm cells by spreading it between the 
puallel tome of two fine platinum wires vround round a 
mica plate, and the rise of resistance for temperature care- 
fully measured. At t4> C. the resistance was gxoo ohms, 
•t SS* C. it was 5700 trfims, and the rise was in greater 
ratio than the rise of temperature. Mr. Bidwell aleo 
fbaad that these cells would transmit speech when con- 
neded in the circuit of a battery and a Bell telephone ; 
they also aAed as a thermoscope, when employed after the 
manner of a thermopile. Mixtures of shellac and graphite, 
of paraffin and gn^ie^ Ac., wen alio tried with lika 
results. 

In reply to Prof. Macleod, Mr. Bidwell said the resist- 
ance of the cells decreased soon after being made. Mr. 
Bidwell also staled that ailing on .1 suggestion of Dr, 
Hopkinson, he had found that the resistance diminished 
under a more powerful current. TUe flMtetial WOOU aoC 
answer for re&tstance boxes. 

Mr. C. V. Bovs read a paper on a " A'^if Mtthod of 
finding ihe Index of RtfracttoH of Lentti" based on the 
general principle employed by Foucaultof CWIsing thenif 
of light to FLturn on the same path. 

Prof. Ci.tF TON stated that a simll.ir metliod was now 
employed by him at Oxford, and was useful for small 
lenses. 

Prof. FiTZOERALD, of Dublin, showed mathematically 
that it was impussibtc fur a small charge of Static elcdtri- 
city carried along by the earth to move a magnet in its 
neighbourhood. 

Prof. Ayrton questioned this conclusion, and exhibited 
an apparatus intended to test the point expcrimeatel^* 

The meeting was then adjourned till April aa. 



NBWCASTt.B.UFON.TYNB CHEMICAL SOCIBTV. 
Omtral Mt^Sng, Ftkmuf iSBs. 

Mr. B. 8. PaoeroR ia the Chair. 



Ta a iiUan tee of hat ouethig 
Meiers* J* B* Yaaeg, A* J* 
'and Dr. Bedolph MHrtiy 
fl oclc t y. 

The ftOowiog papen vwt iMt »— 
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Estimation of Arsenic in Copper. 



1 Much 31, liSi. 



"Oh the Eitimation of Arstnic iit Copper," by JoiiN 
Pattinson, F.I.C., F.C .S Il( wever delicate as a quali- 
tative test for the presence of fniall quantities of arsenic 
in copper Messrs-. Abul and I'lild's method, described in 
the Quarterly jounuT! of Chemical Society for 1S62, 
may be, I have found th.it it c-vcs very uncertain and 
tintrustworthy results when used as a quantitative method 
for the detetminaiion of this substance. Messrs. Abel and 
Field's method cnn.sists in adding a small quantity of 
niir.ite of lead to the nitric acid solution of about 200 
grains of the copper to Ic tested, and then excefs of 
ammonia and carbonate of ammonia. The lead ptecipi- 
tatc thus f irmed, wliich is suppopcd to contain all the 
arsenic ci.nt iinuil in the capper, is then separated by 
filtraticn anil \\ .l^;)ed, and the arsenic it contains dissolved 
by di^c -liri:,' the I'ltcipitatc with solution of oxalic acid, 
uUiiintcl) oLtainm^; the arsenic as ammonio-magncsium 
arsenate, with or without previous precipitation ai 
■ulpLiJe. When carefully following all the instruAions 
given in the above named paper, this method, when 
applied to a solution of copper known to contain 0*05 
per cent of anuSct only i nd icated wofi per cent o'f 
arsenic. 

In attempting to discover a method which would give 
better results than this method, I have found that if 
■ solution of copper in nitric acid is carefully neutralised 
with solution of caustic soda, and then a slight excess of 
the soda solution added, all the arsenic the copper 
contains is entirely precipitated as arsenate of copper 
before hydrattd cupric oxide u- ;irccipitatcd; and, more- 
over, that hydratcd cupric o.\idc precipitates arsenate 
of copper from solutions of copper so neutralised. On 
this readion it based the process of estimating small 
quantities of aiMDle tn commercUl copper wbkh I beve 
to describe. 

From 100 to .;i j i;r..in-: of the copper to be examined, 
the amount varymg with tl.e quantity of arsenic supposed 
to be present, arc dissolved m nitric acid. Solution of 
caustic soda is then carefully added to the cold or slightly 
warm solution until a slight bat permanent finely divided 
precipitate is formed. A quantity of very dilute caustic 
soda, containing soda equal to twice the weight of arsenic 
•tipposed to be present, is now added, and the mixtiue 
Hrell stirred every five minutes during half an hour to 
ensure the precipitation of the whole of the arsenate 
of copper. Care must be taken to use verj' dilute solution 
of Eoda when the free acid is nearly neutralised, and 
for the final precipitation, otherwise undesirable clots 
of hydrated cupric oxide will be formed. The precipitate 
is then colleAed on a filter and washed once or twice with 
cold water. The filtration is hastened if the solution with 
its precipitate is boiled after the soda has been added, but 
in this case it must be again cooled and allowed to stand 
for about an hour before being filtered, as the precipitate 
appeiiis to be slightly soluble in a heated solution. 

When examining unknown qualities of copper contain- 
taining much arsenic, should any doubt exist that an 
insufficient amount of soda has been added to precipitate 
the whole of the arsenic, a second amount of soda should 
be added to the filtrate after the first precipitate has been 
separated, and the precipitate thus formed colleded on a 
filter, dissolved in a little hydrochloric acid, and ammonia 
end magnesia mixture added and well stirred. The for- 
mation of a precipitate of ammonio-magnesium arsenate 
indicates the presence of arsenic. This precipitate should 
be colleAed and weighed. If no ammoaio-magnesium 
enensle precipitate is formed, the whole of the arsenic is 
la the precipitate formed by the first addition of soda. 

Ammonia and its salts must not be added to the solution 
of copper from which the arsenic is to be tht:s separated, 
as I find they interfere with the complete precipitation of 
the arsenic. 

The after-treatment of the pcedpilete fomed by the 
addition of soda, and which centMa* tbe whole of the 
aaraic. depeode on tfae pnecneeflr abieocB of other in* 
foriiieeia the copper. 



I. — If, on dissolving the precipitate in hydrochloric acid 

and adding excess of ammonia, it is found that no 
insolul lc manor remains in the solution, the arsenic 
acid may be f«t orcc precipitated as ammonio-mag- 
nesium arsenate by the addition of magnesia mix- 
liiiL- cliiun Je of mafjnesium. chloride of ammonium, 
and ammonia). In the absence of phosphorus the 
ainmonio-nia^nesium precipitate indicates arsenic 
only, but if phosphorus be present, the latter pre- 
cipitate, after being wcightd, should be dissolved in 
hydrochloric acid, nnd arsenic precipitated as ter- 
sulphidc by sulphuretted hydrogen. The phos- 
phoric acid in the filtrate is then a^ain precipitated 
as ammonio-maRncsium phosphate, the precipitate 
weighed and dcduded from the weight of the first 
ammonio-magnesium precipitate. 
Should phosphorus be present in the copper, the arsenic 
may also be separated from it by precipitating the arsenic 
as tersulphide before the formation of the ammonio-mag> 
nesium precipitate as described further on. 

A sample of copper known to contain no arsenic or 
phosphorus, but to the solution of which arsenic acid 
equal to o'5 grain of arsenic had been added, was tested 
by what may be termed tbe diw dt met h od described above, 
and an auMnnt of ainineBio>inagnaaiani areeaale wan ob> 
taiaed rep i eeea tiBg 0*3 paio of aneoie. 

II. — Should the addition of ammoaia to the aolatiaB in 

hydrochloric acid of the precipitate fenned by the 

addition of soda to the copper solution f>ivt a pre- 
cipitate, then the solution, if warm, should be 
cooled, and sulphide of ammonium added in exceas, 
and the mixture allowed to stand for a lew minutes 
in tbe cold. The insoluble sulphides are then 
separated by filtration and the arsenic acid is pre- 
cipitated in the filtrate by magnesia mixture. Care 
must be taken th.it the solution is not warmed after 
the addition of sulphide of ammonium, otherwise 
the arsenic acid would be more or less reduced, and 
no precipitate ofammoakKnagneeiaaianeaato nay 

be formed. 

Here, again, should pbocphenis have been present in 
the copper it will also be ohtidncd in the ammonio-mag- 
nesium precipitate aod ebonld be afterwarda stparatad as 
before-described. 

The results obtained by treating copper containing mix- 
tures of varioiu impuritica and with linown quantities of 
arsenic by this method were very BatisCaAay. A mixture 
of 100 grains of pare copper and o'35 grain each of anti> 
mony, lead, bismnth, tin, and iron, to which x*o grain of 
arsenic waa also added, yielded ammonio-magoednm 
arsenate cqnal to 0*98 grain of arsenic. Other anaiysce 
with varioaeqnaatitict of arsenic gave equally good rcawta* 
and cccasionalhr cxaAly the same amount of aiaeDlc waa 
found as was added to the mixture of metals. 

When the copper to be teeted contains iron aad ether 
impurities in some qnaati^, aad when it is unceitaia 
whether or aot phoipnoraa ia alao present, the best way to 
proceed to separate the arsenic from the other substances 
carried down with the precipitate formed by the addition 
of caustic soda is probably as follows :-r-The last-named 
precipitate is dissolved in a liKle hydrochloric acid (any 
portion insoluble in this menstruum being allowed to 
remain in suspension in the liquid), ammonia and sulphide 
of ammonium in excess added, and the mixture kept at a 
temperature a little below boiling for about an hour. 
The precipitate of sulphides it then mpented by filtration 
and the filtrate is acidified with hydrochloric acid. The 
arsenic, which has been reduced from arsenic acid to 
arsenious acid by the digestion with hot sulphide of 
ammonium, is readily precipitated as tersulphide, together 
with any antimony or (in the solution may have contained. 
These sulphidei are then colleAed on a filter and washed 
and afterwarda diaaolfed io faming nitric add. The 
anenie acid ii ihaa piadaitaMd m ma g a eiia mhttora 
aftw addMoa «f mem of mmuOa, aad oktaiaad m 
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aiDnonio>iiiagMtiaai anaoate fiom wMcb the peiteBtage 
9i anenic it calculated. 

Analjraes made by the method last described have giveo 
mtftpod reaulti. Amongst several analyses made by 
tUa method may be mentioned the following :— Two 
mixtarca of lOO grains of copper and 0*25 ^ain each of 
antimony, lead, bismuth, tin, and iron, to which 0*5 grain 
and o'l grain of arsenic respedively had been added, 
yielded 0-48 grain and o'lo grain of arsenic respedively. 

My thanks are due to my assistant, Mr. II. A. Kay, 
who has made most of the icqutred analyses, and who has 
otherwise given much valuable help in carrying ont this 
investigation. 

" Cciitributioni to f!u- Hitlory of the Oxides 0/ Man- 
ganese." Dy J. T. Di NN, M.Sc. Wisninj^ to determine 
■olphurous acid dissolved in oil of vitriol, and casting 
about lor a method which would not involve the use of 
such large bulks of air-free water as arc necessary for 
accuracy in titrating with iodine, I tried, amongst other 
things, solution of pcrman^^anate of potassium. 1 pro- 
posed to sink the measured quantity of SOj solution 
under excess of stamiard permanganate solution, and to 
determine the amount of oxygen used up by excess of 
standan'. ferrous sulphate solution and back titration with 
perraanyanaie. Of course, on adding the SOj to excess 
of permanganate, a quantity of brown hydrated oxiile of 
manganese is precipitated, but addition of acidifjed 
ferrous sulphate, as ta well knowBt catlljp redncea and 
dissolves this oxide. 

It had long been well known that the precipitates pro- 
duced by the aftion of reducing agents on excess of per- 
aaanganate, as well a» those formed by acting with alkalies 
and oxidising agents on manganous salt?, h.i\e not, as a 
rule, tlie coinpositiim of manganese diuxidc, but contain a 
percentage of oxygen falling short more or less of that 
required for the formula MnO^. Mr. Francis Jones states 
(your. Cliint. Soc, 1S7S, page 95) that he has observed 
an evolution of oxygen gas in .all cases of the aiition of 
reducing agents on permanganate which he has examined, 
although he gives us no figures, nor any guide whatever 
as to the amount of gas which he has so -noticed. So 
far as I am aware, no other author who has experimented 
with oxides of manganese makes any mention of oxygen 
being given otT under these circumstances ; but a possible 
connection between the evolution of oxygen and the 
deficiency in oxygen below the formula MnOi, exhibited 
by the precipitated oxides, at once suggests itself. 

In my work with sulphurous acid, since it was necessary, 
in order to insure the complete diffusion of the saturated 
acid out of the narrow-necked little bottle in which it was 
weighed, to permit the permanganate solution under 
which it was sunk to stand over night, it is evident that 
any such evolution of oxygen as that mentioned by Jones, 
even if it look place very slowly, would have rendered the 
determinations useless. I endeavoured, therefore, to 
repeat some of Mr. Jooes'i experiments under determinate 
conditions, to ascertain whetDer, oader these conditions, 
•volution of oxygen did take fdace, and, if so, to what 
extent. I afterwards, for other reasons, abandoned the 
Vae of permanganate in favour of bichromate; but the 
naults of the tew experiments which I made are perhaps 
worth while putting on record. 

A small flask was taken, fitted with a two-holed cork, 
through which passed a gaSi^alivHT tube and the tube of 

a stoppered funnel, tb* Mtler IMOdoC 10 dw boMom Of 

the flask. FJ ask and doihmy tube weiteonpleidy fiOad 
with a solution of aboat 15 grmi. of manganous sulphate 
(the same sulphate waa used in all the experimenU, and 
contained 11-32 percent of water), and a solution of 0*63 
grn. of permanganate, in a small quantity of water, was 
added through the funnel tube without admitting any air, 
the delivery tube of the flaak dipping under water, and 
baviag a graduated tube filled witb water inverted over it. 

lunediaielv on tbe intfodoctioa of the permanganate a 
hntm fleccucat pndpltata formed, but, after Ball an 
boar* dm waa ao •fMotlOB of gaa. Tbe floid to tb* 



flask waa nam boiled, and yielded, after three-quarter* of 
an hour, about 5 c.c. of gas, the precipitate at tbe aame 
time becoming quite black. This gas was certainly not 
pure oxygen, and as an e^ual bulk of the distilled water 
used in making the aolutiona yielded, on boiling for the 
same length of time, about the aame quantity of gas, there 
seems no reasonable doubt that in botti cases tbe gas was 
air dissolved in the water, or wbicb bad diffoaid into the 
apparatus. 

The experiment was next repeated, the flask this time 
being filled with a solution of about 5 grms. of perman- 
ganate, and I 03 i;rms. of '.Lc ii-.ani^anous sulphate was 
dissolved in \satcr, and run iiitu it. The same brown 
I preclj ita'.c was obscrvcJ, but .i^;ain no gas wa-s given olY 
in the LoiJ. Ua bulling .i .slow evolution of gas took 
place, which ceaied after about an hour, during v.-liich 
time .'ibiivu t.c. was collected. A lighted matcii 
showed that the gas contained a large quantity of oxygen, 
and absoijition of a sample by phosphorus showed that 
it was praCtiLally pure. 

A blank cspetiment, made for precaution's sake, in 
which the same quautity of permanganate solution was 
boiled for an hour, without addition of manganous 
sulphate, and in which only 7 c.c. of gas was given off, 
showed that tlie gas in the last experiment did not come 
from the simple breaking up of the permanganate by heat. 

The experiment was repe.ited with the same quantities 
of tlie materials, and they were left together in the cold for 
live days. No gas was collected in the measuring tube, 
but a few miBttte bobblea appearad baagiog on to the 

precipitate. 

It seems, then, that v.hen solutions of permanganate 
and manganous sulphate are mixed, no evolution (pradli- 
cally I of gas takes j i.ice in the cold, and that, on heating, 
oxygen is evolved when the pern\anganate is in excess, 
but not when the :n -ir.:;:ii'.ous sal; is in large excess. I 
next tried to ascertain whether the aiflion was a deter- 
minate one, or whether, as Be.;med possible, it w.is an 
example of so-called "catalytic"' action — whetlicr tiie 
precipitated oxide aAed towards the excess of ] eniKuiga- 
nate in tbe way that cobaltic hydrate does towarda 
bleaching-powder la Fleitmaan'a netbod o preparing 

oxygen. 

A small quantity of tb.e moist precipitated hydrate from 
the last experiment, which had been washed in the cold 
till free from adhering permanganate, was placed in the 
flask, which was then fliled with permanganate solution 
(aboutsgmu. of the salt). The precipitate and the fluid 
were then boiled together, but, after two hours, only about 
20 c.c. of gas had colleAed, which was found to be 
oxygen. Again, the flask was filled with the same 
quantity of permanganate, and a solution of 0*25 grm. 
of manganous sulphate added, and boiled ; 46 c.c. of gas 
was cotleAed, and shown to be oxygen; and it will be 
noticed that tbe quantity bears roughly the same ratio to 
the aoo C.C. collected in a former expciimciu that the 
manganous sulphate used here does to that used in the 
other case. 

The readton was then apparently definite, and it leemed 
worth while, if possible, to put Iton a quantiutive baaia. 
Decinormal solutions of permanganate and of mangaBOOB 
sulphate were prepared, containmg 3-16 grmai and X*5Z 
grms. of the aalta reepeiftively per litre. (The pemaanF 
nate waa tadMT above decinormal strength, looccbmC 
equivalent le 100*4 decinormal solution.) 

into tbe flaak was introduced 100 c.c. (= 100-4) per* 
manganate solution, and the air was then displaced by a 
stream of CO2-, 100 c.c. of MnS04, solution was a dded 
through the funnel tube without introducing air, and the 
liquid and precipitate boiled togetber for two hours, the 
gas given off being collefied over canatic soda. After 
allowing for tbe laiaU quantity ol reddnalldr in the flask, 
23 c.c. of oxygen remataed. The contents of the flaak 
were poured on an aabeetos filter, and the predpitata 
waahed. The filtrate waa perfeAly colonrleaa, and iHBcn 
Wflmfl no permanganate. It gave no precipttaM wftli 
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amnionic sulphide, and tint COOtained no manganeM; to 
that the whole of the naogaaM* both of the pennanga- 
nate and the maoKaDontMlt had gone into the preci|>itate. 
The precipitate was run into cxoeaa of potassic iodide 
•olntion, at auggested by Pickering (7oNr. Cktm. Sec, 
1879, page 654), and the avaiUblo ovjgea detenaioed by 
titntion with hypo. 

The results are as follows:— 

Total M n in precipitate (calc. from mIM IIMd) 0*1654 

Equivalent U calculated .. 0*0483 

Available O found , 0*0475 

Total available O in KMnO^ u&edi« 0*o8o3 

O found, o'D475 + 0 0339 (gas) 0 0804 

These figures agree very closely with the equation — 
3KMn04 + MnS04-KaS04+3Mn02+02. 
The precipitate contains manganese and oxygen in pro- 
portions which agree very closely with the formula MnOj. 
Potassium in the precipitate was not looked for, but it 
doubtless was present, as in all similarly formed oxides 
which have been examined. The very close agreement 
between the observed " total available oxygen" and that 
calculated from the KMn04 is to be attributedto accident, 
because the gas measurements throughout were of the very 
roughest, and I have oot based any quantitative conclu- 
sions on them, bat have fclied entirelv on the dctermina 
tion of the oxygen in the precipitate, being content to find 
that the gas measurement approached at all closely to the 
difference between that and the total available oxygen in 
the pwmanganate. 

Tm experiment was oow lepeated, using aoo-8 c.c. 
KMn04 and 100 c.c. HnS04. Oxygen given off| 19 c.c. = 
0*0262 grm. Filtered as beforr. The filtrate was made 
Vp to 500 c.c, and the KMnO^ and total niangaiieac dheler- 
mined in portions by ferrous sulphate and perman);anate, 
and by redudion by SOj, precipitation as sulphide, and 
conversion into sulphate respeAtvely. The filuate con- 
tained KMn04 equivalent to i07'i c.c. decinonnal solu- 
tion, whence 93*7 c.c. bad gone into the precipitate. The 
manganese in the filtrate «rae 0*1150 grm., and that calcu- 
lated from the KMn04 jweaent o'iitS grm., so tlut the 
whole of the manganese from the MnS04 was in the pre- 
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'ccipiute \v.i8 treated as before:— 
iicm 937 c.c. KMn04 



Cipitate. The 

Tot.il Mn c..:.:;:ati 

an.l L,'.- ."wi.^* >^ 0"I5Sl 

Equi\ .^Icnt () cilciuite J o'O^Go 

0-0457 
0-0750 



Available O fi)und 
Total axailable O in K.Mn04 

Pomid 0-0457+0-0262 (gas) 0-0719 

Here again the precipitate is praAicaily MnOa (with 
possible 1^0), and the same equation would represent 
the reaAion, only that the amounts of KMnQA used up, 
and of oxygen given off, are somewhat bwnr those 
teqiiired by the equation, a portion of the oqrgen which 
before came off as gas appearing to have done the work 
of the 6*3 C.C. of KMn04. 

In the next experiment aoo ex. Ma804 idatiao ms 
nsed, and xoo (■ixoo-4) c.c. KM 004. The oatjrgcn given 
off was 12*8 C.C. >o-oz;o grm. The filtrate was this time 
colonrleas, and contained no manganese. The precipitate 
•bowed 0*0638 grm. available O :— 

Total Mnin precipitate (calc.tiomaalUnBCd) 0-2208 

Eiiuivalent O calculated , . 0-0642 

Available O found o-c6;S 

Total available O in K.MnO^ o-oSo3 

Found o-o638-ho-oi7o 0 0808 

Again the precipitate is MnOj, and the reaOion ia very 
cweely represented by— 

sMnSO. + KMnO^ MliO - 4MnOa+KaS04+niS04-FO, 
the rx.:t.ss in the gateous oxygen fooadover that lequired 
by the equation being attributable to Ihe tonghncas of the 
measurement. 

The same expetlncot waa npeated with ts9 cc. MB8O4 



solution and 50-2 c.c. KMnO^. Oxygen givtn off, 2*1 Cdb 
KO-0027 grm. Filtrate contained no manganese : — 

Total Mn in precipitate (calc. from salts used) 01377 

Equivalent O caculated 0*0400 

Available O found 0*0375 

Total available O in KMn04 0*0402 

Found 0*0375 -{-0-0027 (gas) 0*0402 

This time the precipitate exhibits a diitiaftdeficienqr In 
oxygen, the figures calculating out to a mixture of o-oxxt 
grm. MnO with 0*2040 grm. MnO«,orafonoiola of appraad. 
mately MnO.zsblnOa. The eqnation hen woold seem to 
be that on which Guyard baaed bis volametrie process,— 
3MnS04 + 2KMn04 + 2HiO =x sMnO^-i^ K.SO^ • jH^SO^, 
only that a t.mall portion of the oxide has broken up« 
giving off part if its nxygcn. 

200 c.c. MnSO^ 'olutun .ind 50-2 C.C KMnO^ were now 
boiled together. Hr.icucally no gas was pivcn off. Fil- 
trate contained no K.Mn04, but s':)ov, ed iiiAn^.tncse equiva- 
lent to 0-0552 giiU. MnS04, wheoce 0-31^0 grm. corre- 
sponding to 170 c.c. dccinofmal solution, bad gone to form 
the precipitate : — 

Total Ma la piec^tate .. 0*1485 
Eqnivalent O eatcnltted .. .. 0*0433 

Available O found 0*0396 

So that in this else, aR.^in, the oxide is deficient in oxygen, 
the nearest forrijuU being MnO. ii.MnOj. Here, then, 
Guyaul's eqiuition probably holds in the first case, bat the 
oxide forn-.cd takes up mote maaganeae from the dioen of 

sulphate present. 

Two experiments w eie then tried in the cold, one with 
100 c.c. of each of the solutions, the other with 150 c.c 
MnSO^ and 50 c.c. KMn04. A few small gas bubbles 
detached th':m!>elvc8, and both precipitates exhibited small 
dcficienccH ir. nxy^cn, but the results agreed appCOKifliataly 
in both ca^cs with Guyard's; equation. 

As a result of the whole, it ^^ccnis that whOB petOMB* 
ganate and manganous sulphate re.iifi on each other in the 
ccld the reaction is ..pproximatcly expressed by Guyard's 
equation, and any excess of cither salt over the proportion 
represented by 3MnS04 : jKMhO, lemains unaAedon; 
but that this statement is only api roximalc, that the pre- 
cipitate always contains leis ox)gen than corresponds to 
the formula MnU^, and that thiii deficiency in oxygen is 
not attribut,iblc to the escape of OiVgcn gas (which 
appears, however, to take place t i a \cry small extent 
when the pcimancanite Is in excess), b;u to tt'c fad that 
rather ir.cre MnSOj .ind r.ither less ) etmanganate enter 
into the re.ictiun tlif cqu.ition rcpiesents. 

When the solutions are boiled together two readions 
majrtake place:— 

3MnS04 +aKM nO4H-aHa0 - 5 nO, + KaSO4+3H(80!, 
MnS04+2KMn04 »3MnOj-f-KaS04-f Ot. 

If the salts are in the proportions required for the first rc« 
aAion, this reaif\ion takes place almost exadlly; there it, 
however, a tendency for the precipitate tn h<- lo.v in oxy. 
gen, which is increased if the amount t I Mr.SO^ present 
txteeds lliat required by the equati If ihr ratio which 
the qiuuitily C'f KMn04 bears to thai of MnSO^ is between 
that rccj ircJ f ir the first equation and that required for 
the scci 1. ], tlx v.liole of the inanganese of both salts 
is prccij :t,i;c I, ti.c precipitate has the composition 
MnOj, an^i the while of the oxyRen of the permanganate 
in excess of tliat required to f irm .MnO; wnh liic whole 
of tiic manganese is jtivtn ( ff in the t^.istoos forrn. If 
more KMn04 is piesent than is n puiti lor the tccond 
equation, the r.\cess rcuKuns prr.cutally unaifted upon. 

It is to be r.otc-i!, howrvcr, that the holutions wuh 
which I have worked arc very weak onc.i, and that 
Wnylit ar.d Mcnkc { /'ourti, i hoit. .Sir.. ifeSo, page 23) 
ha\c shown that with the s.iinc piopcitions of KMn04 
and MnS04 the strength of the folulions uscii inliui-nccs 
the composition of the piecipitate, which exhibits a greater 
dafieieaqrof ca^geB aathe etreaftb of the aelniieBi ia* 
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creases. The evolution of oxygen, however, when ihe 
permanganate is in excess of the quantity required for 
Guyard'h equation, takes place both in Ktrong and weak 
solation!!. This decomposition o: the permanganate, loo, 
would seem to be the caune 01 tiic high results which, as 
they •tate, Wright and Mcnkc obtained with their modi- 
fication of Guyard's volumetric process wlien the pennon- 
ganate solution was used hot; and in this cunncdtiun it 
would seem desirable to examine a little mure clusely 
than I h:\ve been able to the action cf the hydrate pre- 
cipitated in the cold upon hot solutions of permanganate. 

Pwfenor Herschel exhibited, for Mr. J. B. Payne, a 
MW cheap form oi voltaic cell, invented by ^.:r Alfred 
BauMlt, of Glasgow. It consitted of an icnet po.'uu.s cell 
centaining zinc in cauuic loda ulntion, packed in iron 
filinn contained in an outer cell which was made out of 
an Aulnltan meat tin. Twelve of theie cella in iciiei 
kept a imall Swan lamp elowiog btichtly, and it i> 
claimed for the battei^ that it kMp« up tU ckAronotive 
force for a very long time. 
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Bt u M ook oj iht Polari$co('e ivtA itt Practical A(>plicaticus . 
Adapted f;om the German Edition of 11. Landolt, 
Professor of Chemistry at tlie Polytcchnicum, Aachen, 
by D. C. RoDB. U.A..'and V. H. Veley, B.A., F.C.S., 
with an appendix by T. STBIIIBK* P.C.S. LondOA : 
MacmiUan and Co. 

Tbb appearance of this work in an English version appears 
to be due, in the first instance, to Mr. F. Faulkner, of St. 
Helens. At his request a translation wai executed by 
Mr. H. M. Chichester, and the fpanuscript waa placed in 
tbe handa of Mr. Robb for revision and editing. Tbia 
gentleman, in bit piaface, takei upon himsslf the respon- 
sibility, tboaj^ not all th« credit of the wotk, but his 
dnih, about a year ago^ not merely led to considerable 
dtlajr. but necesaitatea a last revision by Mr. Veley. We 
are. therefore, bnoght In contad with five diattad tnindi, 
aad caaaot pierame to dctemiBe what thare of credit ie 
due to each. 

At to the need for a treatite of this nature there can be 
no queitloa. Mow that phgrsical and eapcdally optical 
propertiM are 10 Itfg^ need in identifying and cbarac* 
tensing organic eonpooadi, aucb a meand ought to be 
accepted at no trifling boon. Stnmga as it nay toandi 
wo have ftem time to tinio received eomaraaicatioBa fitom 
ponons of some standing in the chemical world seeking 
the nteaning of qpnhola in eAicb tbe totatofyjpower of 
diflotnt bodies is czpresscd. The traatiso before us is 
at once tlicontical and ptaAieal; theatttbors explain the 
polorisatioo of light in its various phases, end especially 
tba satMe of totMory power. They then proceed to ih l- 
proceiB of detmnining spccifle totetlon, and ultimately 
to tbe applicatioa of the methods In quantitative analysis. 

Wo find, as an intiodudlon, an account of the diSereneo 
tetwMM ordiaeiy aad polarised light, of polarfiatioti by 
lefleAloa, aad of tbo simple polantcope^ The iceder is 
then made acqoaintad with the rotation of the plane «f 
polarisation, or, ae it is coaimenly «ailsd,eifcniar polarisa- 
tion. 

In tbe second chapter we find a classIficaUan of opti- 
cally adive substance*. There are those— either organic 
or inorganic — ^wbicb possess the power of rotating ihe 

filane of polaiisatioa only when solid and in a crystal- 
ine state. If dissolved or melted they become inaftive. 
Again, there are bodies which possess rotatory power 
when dissolved, and if volatile, even in the gaseous state. 
These snbatanccs, if capable of crystallisation, become 
iosAive when crystalline. There is yet a third class which 

£ossess rotatory power, both when crystallised and when 
•solved. So far as is yet known all the substances 



belonging to the last two classes arc organic bodies,— 
either naturally occurring in plants and animals, or derived 
from them by simple metamorphoses, l hus we find here 
the sugars, the gums, many of the principal vegetable 
I acids, a number of the essential oils and camphors, alka- 
'. loids, the gelatinou!; substances, and the soluble albumens 
. and reptonf. Hence it would seem that the power of 
1 circular polarisation in solutions as distinA from crystals 
j is a property of the c.irbcn atom. We do not know 
whether optical action and inaction in oritanic matter 
I have been Lioujjtit rcsfeflively into relation with the 
functions of the tevcral compounds in the organic 
system. The fa<ft t!;;it the albumens are all adiivc may 
be of seme import.iin.i-. 

The nature of mtitf ry power .intl its dependence upon 
chemical constitution .ire next diitussed, witii especial 
reference to the theories of Pa&tet;r, Le licl, and Van't 
Hoff. The conclusion of tlse hit.l-iueiititjr.e J ci-.cniist 
that optically adive substances invariably contain one or 
more asymmetrical carbon atotn.s, and the converse pro- 
position that substances cont.-.ininj; no asymmetrical 
carbon atoms display no optical aiiivity, are not in oppo- 
sition to any known faCis, liut Van't HulT admits that 
not sll bodies containini; asymmetrical carbon atoms are 
optically .Tttivc. The piiysx.il l.iws of circul.ir polarisation 
are next laid dow n, the amount of ruta'.ion being shown tO 
be dependent on the thicl.iu-ss of the nieJiur.i and on the 
wave-length of the trai.Muittcd ray. l iiete and connected 
considerations lead to the adual process for determining 
spccihc rotation. Here the various kinds of apparatus 
used arc described and carefully figured ; hist, such as 
merely indicate the diredion of the rotation as right or 
left, and such as in addition measure its quantity. The 
latter are divided into two classes : the polariscopes or 
potaristrobometers, which are applicable to all optically 
aClive {-ubntances, and the saccharinieters, adapted for 
sugar. The account of these icstruments, with the needful 
diredlions for their use, takes up the bulk of the remainder 
of the volume, and must be pronounced ably written with 
every regard to the needful precautions and niceties. 

Mr. Steiner's appendix treats on the estimation of mal> 
tose and dextrine in malt wolts and bosrs, and will be 
exceedingly useful to brewers. 

The work is very carefully got up, and so far asweliava 
observed is free from clerical and typographical errors. 



Tht Dry Closet Sysic:'! : itt Adaptation to tkt City of 
HlUjord and otiiir i'rinn Distnctt. By JaIIBS HaIK. 
Hereford : Hereford Times UiTice. 
Taa author of this pamphlet very sensibly protests Sgaiast 
tbe proposed establishment of an irrigation farm as a 
method of disposing of the sewage of the city of Hereford. 
But he is equally unfavourable to precipitation, declaring 
it " a chemical impossibility to prepare by precipitation 
from sewage * manure which shall pay the cost of its pro- 
dudion when its true commercial value is found cither by 
pradtcal ezpeiienceor trustworthy analysis." He oljcdki, 
10 fad, to the water<loBet system altogether, and tscom* 
mende in preference dry closett. Unwte Mr. Movie and 
others, however, he p r o pe e es to absorb tbo emnta, net in 
coal ashes, dry earth, or tbe like, bnt in a mixture of 
■-tqii.il quantities of peat cbsreonl dust and hot air^.diied 
phosphate of lime, containing abont M to 39 per cent of 
phosphoiic acid," — a composition vriddS be pronounces an 
"cfiiedive and most valuable deodorieer." Herecommenda 
also the additioB of a few bandfols of vitriolised aiwddy 
to be placed in each pail each time it is i^aosd to 
ceive the excreta. Tiiat tbe analytical valne of dtt 
manure thus produced will be greater than that of an 
ordinary dry-closet system wheio the fwes areiecsivod 
in clay, dc., is a aimplc t ru i s m , but tbo worUag oeetmiit 
be increased ua die same proportion. When the eoBtcata 
of the pails are coUeded together, he would add sulphuiic 
acid, so as to dissohro tbe phosphate, yielding a manuia 
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which would '* coaUin aboot 20 per cent solnble phos< 
phates, 8 to g per cent insolnble pboiphatei, and i| to s 
pcr««titof aamonia." ThsklBdof pltotplurtewliicli the 
Mttbor baa in view appears to bocopmitaa. 

Svppose we talw a uximaflf aqnal pans of the be«t 
Cambridge coproUta at 66 par cant Incalcic phosphate 
and of peat cbaicoal, we •nail hm ooljr 33 par cent 
total phosphate to begin with, and add to aau too Ibt. of 
themisture the, fny, ju lbs. of sulphuric acid neceaaary to 
dlisolva the pho&'phatc, we ahall have only a total of 
25 per cent tricaicic phosphate to work upon, even if we 
overlook the fad that the absorbed fxcal matteri must 
reduce the relative proportion of the other constituents 
present. But to obtain 20 per cent soluble phosphate and 
8 or 9 per cent insoluble phosphate out of a total per- 
centage of 25 phosphate is manifestly impossible, since 
about 30 per cent tricaicic phosphate will have to be com- 
pletely dissolved to yield the 20 per cent soluble phosphate. 
It must further be remembered that sulphuric acid ads 
less advantageously upon phosphatic minerals if the latter 
have been previously mixed, say, with charcoal. 

An analysis in given of the concentrated manure made 
by the Health Committee of the Manchester Corporation. 
In it we find present ) hosphoric anhydride i '445 per cent = 
3'i77 tric.-.Icic pl.oi-jil.:«;e, ami .ibiiut 3 64 per cent ammo- 
nia. Now bcuic lies lj:e fjDiilysis ui a sewsRe manure 
made by jirc'.ipi'..itiun containinf; tricaicic phosphate 4 G1 
and ammonia i c)^ yvr cent, whilst another sample ftom the 
same place — Aylesbury— is tcLtiiicJ i-iy ;i 1 cciL-rtly inde- 
pendent authority to contain 3 .41 per cent . 1 nitrogen. It 
docs not appear, thcrtk rc, tliai tl.e " pnil.<iystt ni " manure 
has any distinA advantage over that obtained by precipi- 
tation. 



ttttngtyeeriH in Angina PeetorU. By W. M VRRELL, M.D., 

1I.K.C.P. London : H. K. Lewis. 
CONCIRNIKC the physiological aflion cf nitroglycerin, ob- 
servers differ. Whilst £ome persons have experienced 
alarming symptoms from taking 2 drops of a one per cent 
folution in aicoiiol, others have taken quantities equal to 
50 and even 199 such drops without any marked effect. In 
some caseR it proilucis unpleasant tffcds even when 
handled. The autlior maizes the alarming statement th.it 
small quantities are manufjC'turcd even in London, — .1:1 
offence (or which the Explosives \:i provides no remedy 
at all adequate. It is a Mngular piece of inconsistency 
that while additional restiii:.tions arc proposed on the sale 
of poisons, explosives ot the most dangcfOOa Idoda Cao be 
purchased practically without restraint. 

Dr. Murrell has tised nitroglycerin with success in the 
treatment of angina pe&oris. The details of the cases 
have a poidj medical inteieit. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Meta^-All degncsol tcmpentatsarsCeatignda nalssi ollienriss 



Compttt Rtttdus Ilebdomadairti des Stances, de I'jUailmU 
dfs Hcitnces, No. 11, March 13, 1SS2. 
Double Decompositions of the Haloid Salts of 
Mercury. — M. Uerthelot. — A theiinu-chemical paper, not 
atlmitting of useful abridgment. 

Kinetic Theory of Oaaes and the Vibratory Condi- 
tion of Matter. — A. Lediea.—TlM conclusions drawn in 
this long mathematical paper are : The present theory of 
gases presents at its origin a stcondary kinetic hypothesis 
which is quite gratoitous, and three errors of principle. 
Tbe theory of gaaaa niut be taken up anew ab ovo upon 
fBOierigofeoshaMhWKiitlKNigbUiBayfuiiiiib leMbrik 



JCasMicatNawk 
I Maichst,i8as. 



Ilaat neafte. Aito tbe general kiaetle bypotheiie. It Is 
not attached ia tbe present dtscnaion. The vibraloi7 

elate el ttaaltteato particles of matter is now incootee* 
taUe, tinea It leete expressly upon the principle of tbe 
aicchaaical eqohralence of beat, wbicb ie one of tbe baetF 
esublisbed scientific tititbs. 

Crystalline Gallium Oxychloride.— Lecoq de Bois- 
baudran. — In 187S the author prepared an i scaled up ia 
a tube, a specimen of hydrated galliani chloride in the 
gelatinou!) state. Last summer it was found converted 
into a mass of cry-stals immersed in a liquid. On exami- 
nation the liquid was found very acid. '1 he crystals were 
of an odabedral form, their apii^cs beini; truncated by 
small faccttes. They have no action upon polarised hght, 
and are sc.irccly, if at all, soluble in water or in cold nitric 
acid. It ilisrolves slowly in cold hydrochloric acid, and 
immediately in caustic potassa. These crystals consist 
of one mol. of chloride with i2Aq, corresponding to that 
of aluminium, and two mols. of mono-hydrated oxide, 
corresponding to mono-bydrated alumina. The hydro- 
chloric solution of tbe oyatalt givet a bcUUaat apeonim 

of gallium. 

Tempering by CnnipreeeiOD. — M. CItoaadot.— Tbe 
author beats metals, and especidly ated, to a cherry-red, 
compresses them strongly, and keepe np the pressure till 
the mass is perfedly cold. The metal acciaires an exces- 
sive hardness, and a striking fineness 01 grain. Steel 
thus treated acquires a coetcitivo force, which cnablea it 
to become magnetic. Tbe dvnbittqr 0< tUe pFOpCZty re- 
quires to be studied. 

Compreaaibility of Oaaea.— B. Safna.->-Tha aattor 
gives hia leaalle for Mrboaic acid, ahragpa, and manb" 
gas. He is not aware ef any eaperlinent to verify tin 
elements of the critical point ae caknlatad for niliogeB 

and formene. 

Boiling-Point of Zinc— J. VioUe,— The author's ex- 
periments, several times repeated, show a temperature of 
930°. 

Hydro-dynamic Experiment s(Note 4). — C.Decharme. 

— The author produces, by means of liquid currents, an 
imitation of the rings of Nobili, as obtained with elertric 
currents. The author proceeds as follows : — Upon a 
liorizont.ll plate of glass covered with a thin and uniform 
la)er of red lead, barium sulphate, or any other insoluble 
powder licid in suspension in water, he lets fall from a 
gradu.itevl (.lass tube a slender stream of water. The lube 
is held vertically at the height of 0 01 to 010 metre above 
the plate. These rings do not di'-pl.iy th.e iridescent 
colours of Nobili's rings, but this distinction is not abso- 
lute. 

Apparatna for Regulating the Flow of a Oaa at aity 
PNeauie.— J. Vtlle.— Not aneceptiUe of vaehl afaeirae- 
tion« 

Formation-heat of Hydro-fefrocjranic Acid and of 
cenain Ferrocyanidea. — M. Joanois.— HydFoqranicacid 
is a true bi basic acid, very similar to hydrochloric acid in 
the quantities of heatwhidi it Uberatea With the alkaUea 
and alkaline earths. 

PioduAs of tbe Distillation of Resin. — A. Renard. 
— The portions which pass over about 150" comprise three 
hydrocarbons, a terebenihene, and two isomeric carbides, 
CioHjg. Those going over between 154° and 157° appear 
to be a mixture of a terebic eaiUde, CuHic aad a IqridM* 
carbide, CioHis. 

The Titration of Tannin and <BllOglillie Acid in 
Wines.— F. Jean.— The author evaporates on the sand- 
bath 100 or 50 c.c. of the wine, so as to reduce its balk to 
a few c.c. He mixes tbe residue with dry, precipitated 
silica, and dries tbe whole in tbe stove at 60" to 70^. 
The mass is then powdered, placed in a small extraaing 
apparatus, and exhauated with ether, mixed with a small 
quantity of hydrochloric ether. The ethereal solutiona 
are evaporated in the water-bath, and the residue is taken 
np ia 100C.C dhtiUed water. In tofec. «f (bit aolattoa 
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the tannin and the rcnogallic acid are titrated with solu- 
tion of iodine, according to the author'8 method indicated 
for the volumetric determination of a^trinfjcnt bodies 
(Contptti Rcndus, 1876'. The solution must be neutralised 
before adding bicarbonate of soda, to that the astringent 
acids may always be in presence of the same quantity of 
alkaline bicarbonate. The rest of tl'.c aqueous solution is 
then agitated in contacft with a small excess of rasped 
hide to fix the tannin, strained, ar-.d tl.e ctnogailic acid is 
deteiinincd in 10 c.c. of the filtrate by means of the solu- 
tion of iodine. The second result allows the cunogallic 
acid, and is dedud^ed from the former, which represents 
the joint weight of tannin and oenopiallic acid. The dif- 
ference shows the volume of iodine iolution. hich corre- 
sponds to the tannin contained in the wine. The st.indard 
of the iodine solution is ascertained in reference to a known 
weight of pure tannin, and as tlic gallic acid ails upon the 
iodine in the same proportion as tlic tannin, it is easy to 
calculate both the tannin and the ccnogallic acid contained 
in the w'ne. 

Cbloruration of Camphor; Formation of Camphor 
Bichloride -P. Cazeneuve. — The author dissolves cam- 
phor in absolute alcohol, and when the solution is cold 
MtMt Utraagh it a current of dry chlorine for four or five 
days. The compound, when purified, forms prisms of an 
intense white, insoluble in water, soluble to any extent in 
hot alGoboI. It liqnefiea in contwft with tlie vapoor of 



Oaatric Digeatioo.— E. Dticlaux.— The author has 
diieovtred in certain ferments of caseine, a diastase 
capable of transforming thia substance into a 
rimilar to those met with in the digestive canal. 

Chemical AAion of Different Metals upon the 
Heart of the Frog.— C. Richet. — The author in his 
present way of experimenting, finds no relation between 
the " toxicity of metals, even of the same family, and 
their atomic weight. Lithium i'l more poisunous than 
sodium, and palladium than platinum. The results when 
tabulated, differ notably fro.ni tho n obt.imcd with the 
gills of fishes. Hence the toxicity of a substance varies 
according to the tissue with which it comes in contact. 
Among the metallic chlorides. Fume, such as those of 
barium, calcium, strontium, and ccnum, arrest the heart 
in systole; others, such as potassium, c.-CMum, rubidium, 
ammonium, nickel, cub.ilt, and magnesium, ilop it in 
diastole. The remaining chlorides arrest it in an ioter- 



The cock of the aspirator if tbeo opened and air la allowed 

to pass slowly through. After a time the caRcnt of idr 
it shut off, and the quantity of sodium arseniate iirmad 
in each bulb-tube is determined by means of a atandacd 
solution of potassium permanganate. Let x be the quan> 
tity of arseniate found in the apparatus without the 
platinum tube, and y the quantity found in tho other,. v -y 
will represent the proportion of ozone in the air. In the 
first tube is determined, not merely the ozone, but all tab> 
stances which may have an oxidising adion upon sodium 
arsenite. In the apparatus fitted with the platinum tube 
are determined the oxidising produdls less the ozone, 
which is transformed into ordinary oxygen in its passage 
over ttaa heated platin 



Ltt Mondit, Revut Hebdomadairt dtt Seienet$. 

N'o. 2, iSb2. 

True Chemistry.— A study by M. E. Maumen^. — The 
author discusses here the chemical adiioa determined by \ 
heat between the ekmeota of liquida and the mutual aAion 
of copper and anlphiir. (We hope to return to thia 

memoir.) 

EleAric Macbinea.— H. Valctla.— Ao iUastrated 
dcacription of the Gntmne macUoea. 

No. 3, tSSa. 

This anmber contains no original chemical matter. 
No. 4, 1883. 

Differential Apparatue for Determining Ozone in 
tbe AiTt^Dr. D. Tomroasi.— The apparatus is formed of 
ao aspirator fitted with a copper tube dividina at one 
end into two branches. To one of these la fitted, by 
means of caoutchouc tubing, a bulb tube, as commonly 
used for the determination of ammonia. To the other 
branch is attached a similar bulb-tube, fitted* on tbe side 
where the air enters, with a platinua tube 30 can. long by 
t cm. In diameter, filled with platinum apeoge. To use 
B it poored mio the bulb tabed a known 



0trdSrnaami*s Cmirnl-Dlaii f»r Agrikyttmr-Cktmltt 

Vol. X., Part 12. 

Two Instruments for the Analysis of Milk. — Dr. A. 
Adam and A. Pinchon. — ^Adam usee for the analysis of 
milk, a burette fitted belowwith a glee* cock, provided 
with two ball-shaped enlargement*, and capable of being 
closed with a cork. This Mrette (the galadtotimeter) is 
graduated below, and between the biUle there is a mark 
up to which it holda locc On the apper ball is a secoad 
mark» indicating aa c.c. more, or In all 33 c.c. Ten c.c. 
of milk are bucicm in, the cock la closed, and a little more 
than 29 c.c. of alcohol, ethaft aod aianiOBia io ntatue 
are added. The instnuMat ia ibahn, irtMB the akoholie 
ethefeal liquid aeiset the batter, no two atrata are 
allowed to separate, and the lower ooa, wUeh ia now free 
from Cm. la no oat throogh tho oack, aad caa bo need 
for tbe detenaiaatloa of the eaaeioa. The iolntiOB of fat 
is shaken up firat with water and diea with dilute acetic 
acid, which, after ■attllag, ia let off by the cock; a little 
more dilute aeetie acid ia then added, ao that the mlntloa 
of fiat ia ia tho latL The ether and alcohol are thaa 
pelted by pioMing the baictie Into hot water. The 
stratum oT acid liquid ia let off at the top, so that the 
liquid fat paiaee Into the mduated part of am iostnuaeat 
and ia thwa meaaand. The fignrea ahaw IIm aamber of 
gramnea of fist contained in a litre of aailic. Pinchoa 
takes advantage of tbe aaequal expansion of normal milk, 
skinnnod milk, and ^aiad milk on being heated from tiie 
comnoo laaipenrtnm lo tnm 50* to 53*. He baa con- 
atraAed opoo thia principle an iaatraneat with aealet aad 
tables. 

Adulteration of Butter. — MM. Johanson, Mayer, and 
others. — In Holland, besides the more liquid portion of 
tallow, the oil of arachis (earth-nut oil) is largely used, 
i Mayer recommends for the detection of spurious butter, 
BcU's process as modified by ILstcourt. The specific 
gravity of the sample is taken at loo'', genuine butter 
having a higher specific gravity than other fata aad oUa, 
In Chicago, lard is largely mixed with butter. 

Use of Strontianite for Obtaining Sugar from 
Molasaea. — Prof. C. Scheibler. — A main advantage of 
substituting strontia for lime is that the sacchatato of 
strontia is granular and not gelatinous, like the corre- 
sponding lime compound. Three mols. strontia are re- 
quired to X mot. sugar. On the large acale the author 
considers it possible to precipitate 99 per cent of the sugar 
preseot in l a o la si aa aa a atiootia compooad. 



Vol. xi., Part X. 

Utilisation of the Refuse Waters of Manufad^urea 
in Artificial Meadows in Luneburg. — Carl Drewsen. — 
I' lie author describes the application of the wastewaters 
of a paper mill Ifar the iitigatioB of liaatli»laad aad aaadtt 

near Celle. 



the appatatns, there ia poored : 



Action of VegetatkM Upon the Quantity of Sub- 
wlama of a ataadaid aolatioa of MdiaiD anaoita, and the ,' atancaa withdrawn fton tho Boll b/ RainialL-B. W. 
flatfiraa lata ia hcatsd by imna of a gaa or ipUt flan*. I Fravoi^^ 
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Studies on the Weathering of OrthocUse.— Julina 
btoiJ.lasa.— The author dividea the weathcring-proceia 
jnto thrtc itagcs. In the first occur decrease of hardness, 
incicase of the proportion of water, and separation of 
ferric liydroxide. In the second stage there are formed 
silicates readily soluble in weak acids; alkalies, chiefly 
soluble in concentrated liydrothloric acid, incrUM i the 
density drcreascs. and the moisture iocreasM. In the 
thud hta^c, tliu outer lajrtn an converted Into China 
clay, whilst the silicates an Uliviated oat. 

Power of Ccttain Salts to Amst Aiiimoiila.— Dr. 
A* Home.--Gypaiim aad aacDesiam chloride are espe- 
cially eacadoaa in pravcnting the ncaye of ammonium 
carbonate. MaonetilHB snlphate, fariail^ and kieserite 
may also be used with advantage when they can be pro- 
cured cheaply. 

The Value of Cessp ool Manure. — I'rof. !•. Soxhlet. 
—The author gives analyses of jH uihciitc made from the 
contents of the caeks uted for receiving excreta in Stult- 
flunich'''^*'^' A'V^* ^ doeet-Uqnid of 

AAioo of Chili Saltpetre, Common Salt,and Potas- 
Blum Chloride in the Soil.— C. F. A. Tuxen.— AU these 
saltB have a depressing tfft& on the absorption of am- 
monia and potassa ; they convey these constituents of 
plant-food lower down into the earth, and prevent their 
appropriation by the arable layer. On the other band, 
phosphoric acid is retained by the soil to • gieater CXttat 
in the presence of sodium and potassium salts. 

Mnnutial Bzpeiimtnts with Superphosphate and 
Bone-dust of Diffeitat Msea oi Grains.— Prof. F. 
Farsky.— In calcaraonttotta eoarse superphosphate seems 
pnterable to fine. Fine hoa»idttit also anaeared to give 
n less latlsiaaoiy resnlt than the coarserlnnds. 
I- The Bzcretion of Gaseous Nitrogen from the 
Animal Body.— Prof. J. SetRen, J. Nowak, and Dr. H. 
Leo- — The two flt^t-^-.lntlOIied authorities contend tlut 
the_ animal orgamsr.i cllininatcs a part of the nitrogen 
derived from the dccompubUior. of the albumcnoids in 
the gaseous t.tate. Dr. Leo shows that such an cxhala- 
tion, if it takes place at all, moat he ptadicallr naim- 
pottant in extent. 

Ele<nric Researches on Vegetable and Animal 
Tissues.— A. J. Kunkel.— Thsaulboraacribes the eleOric 
phenomena recorded to the imbihitlon and ohalatlMt of 
water by the organic tiasnes. 

Chemical Difference iMtWMn Living and Send 
Protoplasm.— O. Loew and T. Bokorny.— The authors 
trace vitality to the tension of aldehyd groups in the fflole> 
cule of living protoplasm, and death to their dtsplaco* 



B*Uttin dc la SocliU Chimiqut dt PtfU, 
Tome 37, Nos. 3 and 4, 18S2. 
A Trichloric Propane.— P. van Romburgh.— The tri- 
chlorinated propane formed by the afiion of phosphorus 
perchloride upon acioleine hydrocblorate, is not ordinary 
trichlor-hydrin, but rather appears to be identical with 
that which takes its rise as an accessory produdi in the 
preparation of allylidenc chloride. The produda of its 
decomposition under the influence of potasss show with 
sufTicier.t certainty that the constitutional formula of the 
body r_uiit to be CHaCI-CH,.CHCl,. This is a new 
proof in favonr of the theory which regards acroleine 
hydncblorate as /^ehloto«proplonic aldehyd. 

Influence of Heat and of the Pro port ions of Glycerin 
upon the Decompositions of Oxahc Acid.--M. Lorin. 
^On causing the respeAive prorniions of oxalic acid and 
of glycerin to vary, the dccomi r s;tion of the oxalic acid 
anatoe proportions of forn-.ic acid vary also. The final 
produA IS a poly-formine, of composition varying ac- 
cwdJogtoiheecaditiMiaofthecipiiiawttti 



mono'forminc nearly pure, sometines • diformtne, or miz« 
tuiee of theae bodies. It is not ImpoedUe that glraric 
trifbrmine may be obtained in eapenmaota of this kind. 

BMoaee of Angelica.— Laurent Naudin.— The aathor 
has obtained from the essence of the eeeds, a compotud 
isomefic with the oil of twpentlnei aad which ho aamea 
terebangelioe. 

A<nion of Zinc Powder upon Bicblorated Tereben. 
theoe. — Laurent Naudin. — This compound is violently 
daeompoied at io<«* by tncee of sine powder. 



DU Chtmitehe Induslrit. 
Vol. 5, No. I. 

This number does not contain any matter other than 
abstrafts of paleat specificatioae. 



VirkandlungtH des Vtrtint sur Btfdrd«nmf dti 
OiwtrbfUitut. February, ttBa. 

This imii ceatains ao chemical 1 



Jonmat Pharmaat tt dt Ckhdt. 

January, 1882. 

Elecflric E.xhibition: Congress of Eiedricians.— > 
This f IT IS tfimpnscd of atatter with which the Kieatifle 

\vo:ld i;? aircady fAiniliar. 

Manageable Zone o!" Anicsthctic Agents and a New 
Method of Chloroformisation, — P. Bert. — The author 
points out th^.t in the use of anaesthetics the mafgjfal be* 
tween efficiency and danger is very narrow. 

Now Notes on the Strycbnos which Furnishes the 
Cuian of the Orinoco.— G. Planchon.— Tliia menxMt is 
of no diemical interest. 



HfiBTINGS FOR THE WEEK. 



MoNP^v, 3riJ.— Medical, 8.30. 

Ro)al Institution, J. GenersI Monthly Mectinc. 

Society of Chemical Industry, 7.30. "Tha Cm< 
inical Technology of Jute Fibrs,''by C. F. CfMS, 
ivsc niscsstion 00 " Smote Ahaassuat." 

I'aih'. lu- S.30. 

Tb'saPAY, 4th.— Idmiii^ic i.f Livil Ensiocen, 8. 

— — Acthropological Inttitute, S. "The Pspnaa 

Poljnetiar.s," by C. Staailand Wake. " 
and Cusioma in Old Japaq," by C. Flmadca. 
WsOHSSS*V,5lib^>«oleg{cal, B. 

— yharmteeiitica), 9, 
, Otsletrical, 8. 

TnvasaiStiMk— Chemical, S. *■ Obicn-atiocs 00 the ACtioa of Act- 
ly lie Chlorida on Fomanc Actd." by W. H . Perkin ; 
*^llMs sa a CoaaMkat Appatataa for the Lkqoc- 
MAioa of Amnoaia," by J. Emeraoo Reynolds ; 
I'Traiurormation of Urea in Cyanamidc," by H. 
J. H. Fentoo; "Some AreumcnU la favour of 
Udesbors't Friiinatic Formula of bttatot," 
bjrM.K.Datt. 

Faicav, Ttb.— Oeoleilais' Aaaeelatlea, 



POLLEGE OF PHYSICAL SCIENCE, 

A 1 KOFhSSOR OF CHEMISTRY for this College will be clcAad 
00 tbcilbjuoe. Salary £300, with two^hirda of lita LeOsra Feaa 
and OBA-third ottlM Laboratory Faaa of StudcBU of the Collet*. 

Tb* appoiDlneiil la open i» caopetitioo. and candidates lor tha 

office are invited to apply (witb Icitimonialu) to Tfirn. Wr^no 
Bt'NNINO. Secretary to the CoBagC cf Phjiical Sciericc, Nfwvisllc- 
upon-Tync, before Saturday, tha 29lh April, from whom rBllparticu- 
lar » a» to dutiea. ftc, may be obtained. 

A Thoroughly Competent Analytical Chemiit 

ii required to (O abroad under a tbrae wan* cngagenMat. Meat 
be akilled in aaaaytaa and mioaral«ey< Aga from 30 to 35 yeara. 
Salary £joo par aonatn. Meat ba prepared to enter upon h<i duties 
^.^Addfsas costcs af taHnmalala aad ralarancat. with any deiaila 
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THE CHEMICAL NEWS. 

Vol. XLV. No. (167. 



ON THE MOVEMENT OF GAS •< VACUUM 
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Ih the preparation of tubes for our experiments it wai 
often noticed that, after the exhaustion had been carried 
to a certain degree, the passage of a strong current had 
the effcA of increas.ng the prc-su.-i.-. This appcireil to be 
due to an expulsion ol f;a» from ilic terminals themselves 
by the passage of the discharge. AnJ accordingly the 
use of such currents from time to lime during the process 
of exliauition was adopted for making the vacuum more 
perfeA and more permanent than otherwifie would have 
been the case. On the other hand, it was also noticed that 
after the tube had been taken ofT the pump and scaled in 
the usual way, the pasfjge of a strong current had in 
some instances the effea of decreasing; the pressure. We 
thus met with two cfTeifts, apparently due to the Mme 
cause, but diametrically opposite in charaAer. 

The fiifl of the tube being on the pump or off it did not 
appear to be at all material to the question, because the 
first ttlccl cnuld be obtained when the tube was tempora- 
rily shut off by a stopcotk. Xor indeed did either the first 
or the second effect depend upon the absolute pressure, al- 
though neither wjs observed except when the pressure wai 
such as to approach tbeaUigftwIieaCiaolBM'spbaipbareB- 
cence was produced. 

These phenomena also reproduced themselves in ano* 
ther way. Some tubes, after having been completed and 
taken cff the pump, showed a decreased pressure after a 
prolonged passage of a strong current, others an increased 
prcsbure, but ainorig both classes tubf-s were not unfrc- 
qnently found which recovered their original ptessure aitcr 
a period of rtrst or cessation of discharge. 

Matters remained in this rather confused state until we 
observed, with more care than before, a tube of which the 
exhaustion was near the phosphorescent state, and of 
which both terminals were metallic cones, and conse- 
quently presented largo surfaces for any adlion which 
might take place upon them. 

In what may be considered to have been its normal con- 
dition this tube showed three or four lirgt! wh:te striae, 
with a Crookes's space of considerable size round the 
negative terminal. On passing the discharge through the 
tube for some minutes the Crookes's space increased, the 
Striae became fewer and feebler :n illumination, the green 
phosphorescence began to show itself, and the discharge 
showed the usual si^ns of reduced pressure (Jn suddenly 
reversing the current the stria bfcame again more nume- 
rous and more brightly illuminated, precisely as they would 
by an increase of pressure, while the other features of the 
discharge in a great measure resumed their original clia- 
radet ; and not only so, but by a comparatively slow 
process, occupying many seconds in duration, the indica- 
tions of increasing pressure continued still lurther, until 
they implied a pressure even beyond that at whi^h the 
tube stood when the expeiimenis began. This reversal of 
the disth.irge was repeated many times with the same re 
suit 111 Lvery case. The amount of change in pressure 
indicated by the appearance on eaih reversal was found to 
depend within wide limits upon the duration of the pre- 
vious discharge, or, what is the same thing, upon the amount 
of depression below the normal pressure indicated by the 
previous discharge. 
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The only expIanatioB of Ihwa 

bt tU«»— that tba dM of the ditcharga ia l , 

tba piMMua ia tha tahe, not by ray aMdUkatioa in dia 
ehaadeal canpaaUon of tha faa. itai lau I? anything 
that eoold ba lapnmtad as a dastraOioD of matter, bat 
simply by dri^og occ l adad gas out of aoa taimiaal, aad 
by drawing it io, or oedadiog it, at tha other. On re* 
versiag the dischana tha opeiattoa U ravened* and the 
occloded eoatants el ona tarmlaal aia thimn along the 
tobe to ba ocdeded at the other. Thia view of the me- 
chanism whereby the obiervad pbiWHMaa ata prodaced ia 
aapperted by the absence of toaia appearances when tha 
tarauaala ata comparatively sbmU and tha praaina is such 
that tha ocdwdcd cootcau of tha aattallie ombb forming 
one twrnlBal woald fotm oahr a aanll fiaftioa of the total 
mus of gas in the tube ; for ui that caia the pressure, and 
consequently the appeaiaaca of tha dtocharge, would ba 
affaAadoalyJaaafaMppiaelabladafiaabythaiBlaAlon of 
tha contaats af tba tarayaaL It thoaw alio ba added 
that, when the tamlaala an of oaeqaal alia, tha aflSite 
nequad, as alight haw baaa aspoftad. 



are unequad, 

Tha pheaoaMooii bi quaetiaa an^aan la ham so iai- 
portaat a baatiag em the meehsaiara of tha dieebarge itself 
that it ba c O B i ea a qoaation of great interest to determioa 
whether tha eJafiUoa takes place at the positive, and the 
occlusion at tha bh ' 



wi$t 9tnA. For 

this pnrpoaa wa haia daviwd a taba with Area larmioaU, 
bat havaaet yaC had tIaM to cenplale its coastroAioa or 
toaiakiftlhai 
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ON THE CONSERVATION OF SOLAR ENEROY." 

By G. WILUAM 8IBMBNS. D.C.L,, IXJ>„ P.M, 
Men. Inst. C.B. 

The question of the maintenance of Solar Energy is oaa 
that has been looked upon with deep interest by astrono> 
mers and physicians from the time of La Place down* 
ward. 

The amount of heat radiated lirom the sun has been 
approximately computed, by the aid of the pyrhcliometer 
of Pouillet and by the aAinometera of Herschel and 
others, at 18,000,000 of heat units from every ■qoata 
foot of its surface per hour, or, put popularly, as equal to 
the heat that would be produced by the perfedt combus- 
tion every thirty-six hours of a mass of coal of specific 
gravity 1*5 as great as that of our earth. 

If the sun were surrounded by a solid sphere of a radios 
equal to the mean distance of the sun from tha aatth 
(95,000,000 of miles), the whole of this prodigiims amonat 
of heat would be intercepted ; but considering that tha 
earth's apparent diameter as seen from the sun is only 
seventeen seconds, the earth can intercept only tha 
3350-milliontb part. Assuming that the other planetaiy 
bodies swell the amount of intercepted heat by ten times 
this amount, there remains the important fad that 
inSitSte of the solar energy is radiated into space, aad 
apparently lost to the solar system, and only (ngigggf 
utilised. 

N'otwithstanding this enormoas lost of heat, solar tem- 
perature has not diminished saaslbly fbr Centuries, if we 
neglea the periodic changes, appareaUv eonne&ed with 
the appearance of sun-spots that have been observed by 
Lockycr and others ; and the question fbrees itself upon 
us how thia great loss can be sustidaod without producing 
an observable diminution of solar temperature even within 
a human lifetime. 

Amongst the ingenious hypotheses intended to account 
for a continuance of solar beat is that of shrinkage, or 
gradual rednfiion of the sun's volume suggested by Helm- 
holts. It may, however, be urged against this theory that 
the heat so produced would Im liberated thraoghoiu its 
mass, and woald hava to ba bionght to tha satCMa 1^ 
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condnAloo. aided perhaps by ooavettoa ; tal we know cf 
no nalKial of snfficient ooodnAivity to tfaandt anything 
apnroaebieg the amount of beat loit bjr radiatkm. 

Qiemicaradion between the oonatituent part* of the loo 
baa alio been nggetted ; bat bm again we are met by 
the diSculty that the prodada of meh comhiaatioo would 
era thia have accomulaied on the tiiutu*,MaA would bave 
Cannod a barrier againit fuftber aAion. 

Tbete difficnltiea have led Sir Wm. Thornton, fbllow!ag 
up Mayei'a spccolaiioa, to the avggettion that the cause 
of the maintenance of solar lenper«ture might be found 
in the ciicnmttance of OMteorolilcs falling upon the sun 
from great distances in apace, or with an acquired velocity 
due to such fall, and h* shows that each pound of matter 
so imported would represent a large number of heat units 
deprnding upon the original distance. Yet the aggregate 
of material that would thus have to be incorporated with 
the sun would tend to disturb the planetary equilibrium, 
and must ere this have shotteoed our year to an extent 
exceeding that resulting from astronomical records and 
observation. In fa£t Sir William Thomson soon aban- 
doned the meteoric hypothesis for that of simple transfer 
of heat from the interior cf a liquid sun to the surface by 
means of conveflion currents, which latter hypothesis ap- 
peaTs at the prcf^ent time to be mppotted by PlOf. SlOhea 
and other leading physiciits. 

But it cither of these hypotheses could be proved we 
should only have the ^atisfadt'.un of knowing that the solar 
waste of cr.crpy by diisipaliun in", j i-pace was not de- 
pendrnt rntircly upon lu>s cf its bcntible heat, but that 
its ci^sttncf ah luminary would be prolonged by calling 
into rtquiiiitiun a hniitcd, though maybe large, store of 
energy in ihc form of separated matter. The true solu- 
tion of the piublcin will be furnishcfl by a theory, accord- 
ing to which radiant energy which is now supposed to be 
dis«iipated into »pace, and irrecoverably lost to our solar 
syf^tcni, could be arrested and brought back in another 
form to the sun itself, there to continue the work of solar 
rad ation. 

Some years ago it occurred to me that such a solution 
•f the solar problem might not lie beyond the bounds of 
possibility; and although I cannot claim intimate ac- 
quaintance with the intricacies of ^:^i:>r | ji .ML><, I have 
watched its progress, and have cr.gaj^cd alio in some 
physical experiments bearing upon the question, .ill i f 
which have ieivcd to strengthen my confidence and ripeiit J 
in me the determin.'.tion to submit my views, not without 
some misgiving, to the touchstone of bcienlilic criticism. 

For the purposes of my theory, stellar space is supposed 
to be filled with highly rarefied gaseous bodies, including 
h)drogen, oxygen, nitrogen, carbon, and their compounds, 
besides solid materials in the form of dust. Thi^ being 
the {■a>e, each planetary body would a!tr.ict to iisel.'' an 
atmoMphcie depen'iing f<ir its density upon its relative 
attractive importance, and it wf aKJ not seem unreasonable 
to suppose that the hcav.er and less difTasible gases would 
form the staple of tlicse atmospheres; that, in fadl, they 
would cuns^ist mostly uf nitrogen, oxygen, and carbonic 
anhydride, whilst hy«itOt*B*Bd <WBpOttadawOllM pK* 
dominate in rpacc. 

But the planetary system, as a whole,WOuld exercise an 
attradivc iniluencc upon the gaseous matter dittused 
through space, .md would therefore hs surrounded by an 



interplanetary atmosphere, holding an intermediate posi- 
tion between the plaa 
rarefied stellar space. 
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In support of this view it may be urged that, in following 
out the molecular theory of gases as laid down by Clerk- 
Maxwell, Clausius, and Thomson, it would be difficult to 
assign a limit to a gaseous atmosphere in space, and, fur- 
ther, that some writers, among whom I will here mencion 
only Grove, Humboldt, Zoellner, and Matiieu Williams, 
have boldly asserted the existence of a space filled with 
matter, and that Newton himself— as Dr. Sterry Hunt tells 
uiinan interesting paper which has only just reached me — 
has exprcased view* in favour of aoch aa asaumption. Fur- 



ther than this, we have the fadU that meteorolites wh 
flight through stellar, or at all eventa through interplanetary 
apace, is anddenly arrested by being brought into collision 
with our earth, are known to contain as much as six times 
their own volume of gases taken at atmospheric pressure : 
and Dr. Flight has only very recently communicated to 
the Royal Society the analysis of the occluded gases of 
one of these meteorolites taken immediately after the 
dMGcat to bt M fblleira 



COa' 
CO.. 
H .. 
CHa 
N .. 



i« «* 




lOO^OO 

It appears surprising that there was no aqueous vapour, 

considering there was much hydrogen and oxygen in com* 
bination with carbon ; but perhaps the vapour escaped 
observation, or was expelled to a greater exteat than the 
other gases by external heat when the meteorolite passed 
through our atmosphere. Opinions concur that the gases 
found occluded in meteorolites cannot be supposed to hive 
entered intotheir com; j: it on dmingthe very short period 
of traversing our atmospheie , but if any doubt should 
exist on this head, it ought to be set at rest by ttie fj<ft 
that the ^as principally occluded is hydrogen, which is 
not contaiaod i« our rt aw u pbe f c ia wy appnciiiUo qma* 
tity. 

Fuit'ijL'r proof of the faifl that stellar space is filled with 
gahdoun matter is furnished by speArum analysis, and it 
appears from recent investigation, by Dr. Huggins and 
other^i, that the nucleus of a comet contains very much 
the same g-ises found occluded in meteorolites, including 
" carbon, hydrogen, nitrogen, and probably oxygen." whilst 
according to the views set forth by Dewar and Liveing it 
also contains nitrogenous compounds such as cyanogen. 

.\dverficly to the assumption that interplanetary space 
is hlliid with gases, i: is urged that the presence of ordi- 
n.-iry matter would ciuse sensible retardation of planetary 
motion, 6u;h as must have made itself felt before this ; 
but assumin;:^ tSat the matter filling space is an almost 
peifciTt fluid not linuted by border eutfaces, it can be shown 
on purely mechanical grounds that the retardation by 
fiiiftiun through such an attenuated medium would be very 
slight indeed, even at planetary velocities. 

But it may be contended that if the views here advo- 
cated regarding the distribution of ga»es were true, the 
sun should draw tu itself the bulk ot the least dillusible, 
and ihercfarc the heaviest gases, such as carbonic anhy. 
dride, carbonic Oxide, oxygen, and nitrogen, whereas 
spectrum analytitbaspfDV«doothtcoittr«iy>pf«valMe* 

of hydrogen. 

In explanation of this seeming anomaly it can be shown, 
in the first place, that the temperature of the sun is so 
high that such compound gases as carbonic anhydride and 
carbonic oxide could not exist within it, their point of 
dissociation being very much below the solar temperature ; 
it has been contended, indeed, by Mr. Lockyer, that none 
cf the n.ei.illuids h.»ve any existence at these tempera- 
tures, althout;h as regards oxygen Dr. Draper asserts its 
existence in the solar photosphere : there must be regions, 
however, Outside that thermil limit, where their existence 
would not be jeopardised by heal, and here great accumu- 
lation of these comparatively heavy gases that constitute 
our atmosphere would probably take plact^ WMt it Ml filT 
a certain counterbalancing atflion. 

1 here approach a poiot of principal importance in my 
argument, upon the proof of which my further conclusions 
niuft depend, 

i iie S'jn completes one revolution on its axis in 25 days, 
and its diameter being taken at 832,000 miles, it follows 
that the tangential velocity amounts to 1-25 mile* per 
second, or to 4'4i times the tangential velocity of oor 
earth. Tbia high rotative velocity of the sua most cauao 
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an equatorial rite of the aolar attnoiphere, to which Mairau, 
in 1731, attributed the appearance of xodiacal light. La 
P)m« nifeAed tbii explanation on th« groiiad that the 
aodiaeat H|1it extended to a diatance ftom th* ran ex- 
ceeding oar own distance, whereas the equatorial rise of 
the solar atmosphere due to its rotation could not exceed 
9-2oths of the aiatBDOB of MdCttiV. But it must be re- 
membered that Lb Placs baaad bit calculation upon the 
hypothesis of an empty stellar apae* (ftUed only with an 
maeinary ether), and that th* tMUlt of tolar rotation 
VeoM be widely different if it was supposed to take place 
wIiMb a mediam of unbonnded extension. In tbie case 
pressum would be balanced all romd, and the sun would 
aA meclMUiiadly upon the floating outtor rarrounding it 
in the manaflr of a fan, drawiag it towaida itaelf apoa dia 
l^lar^surfacait aad preceding it oatwafd is a oootiBaoM 

%f tbi« fan adioB hTdragen, bydiacarboiw, and oiygto 
ara •oppoaed to be drawn in eBonnoaa qoaBtiiies toward 
tfw pour inrfacM ol the ran ; dnring uieir gradual ap- 
pioaeh thejr will pan fron tbdr ctwdilioa of extnae 
•ttannatioa and astraoN cold to tbat of compitnioDi ae> 
coBBpaniad with riie of tenptiMm^ wtH on appraacbiag 
th* photospbtft tbqr bwat iMo una, (^ving riia to a 
gitat developmeal of bMt» aad a iMipcntBfa eoounensu- 
iMowitb tbeir potoc of d l ii odad oo at tlM BOlar dansity. 
TtefNolt of tbair conabMiloa wiH be aqneoua vapoor and 
*^ * * Itida or OBida, aeeofffingtotba aaiBiciency 
deaqr of enrgen ptcaeat to conplete the 
ad tMa prodnAa of combailloa in yielding 
10 Ibe inilnaaoa of ceBtrifugal foiee will flow toward tbc 
lalar aqnator, and bo tbence projedad into mwa. 

Hm noBt qoaatlon igr conatdcatson is, Wnat woold bo- 
coaa of theaa ptodnAa of conbBstloB whan tbaa landaif d 
backiaiomca? ApMiaatlrtbnrwoBldmdaally change 
lha condf tMB of Mnr mateciai. rendomg It oMca and 
■Mfe ocntral ; bat t ventttn to eoggeet the poiaibillty, nay 
tko piobabtUtjrt that adar radiation woaMt under theae 
clfM ii iiata n ceti atep bi 10 bring back the couoMiitd nato- 
ilab to a cendHlBo of aapaiamn by a piecaaa of diaaoda* 
tioB canicd into lAA at theexpenaa of that solar energy 
which ia now aoppoaed lo baloat to ear planetary system. 

Aeeording to the law of diaaodation aa developed by 
BaMMOB and Sauite-aain Deville, tbe paiBt of diaaocia* 
tiOB of di&iBt compounds depends upon tfa 
OB flM one band, and upon the pressure on the 
According to Sainte-Claira OaviUe the di^socintioa 
of aqneoua vapour of alnoepherie pressure, 
3800* C, ia 0-5, or only half of tho vi^obx obb 
racb, iia temainiog half liaing ihnnd aa nnwdMBiieai 
tBio of hydrogen and oxygen, bat that with the _ 
tlw temperatuie of diaaoiciation riaae add fidlaj' w the 
temperataie of aatnrated atean riaea aad fidla with ita 
pressuro. It ia therefore conceivabta that tbe temperature 
of the adar pbotoapfaere may be raised by combustion to 
B tenperatnto exceeding alod* C, where aa dissociation 
mqr be cffiAed in ^aca at eoaipasativeljr low temparn- 



aad at 



But these inveitigatiooa bad rei^fcace only to beats 
meaaured by means of pyromeleni, hot do not extend to 
the cfieas of radiant beat. Dr. Tyndall has shown by 
his exhaustive researches that vapour of water and other 
gaseous compounds intercept radiant heat in a most re- 
markable degree, and there ia other evidence to show that 
radiant energy from a source of high iatenaity possesses 
a dissociating power far surpassing the measurable tem- 
perature to which the compound substance under its in- 
fluence is raised. Thus carbonic anhydride and water are 
dissociated in the leaf-cells of plants, under the influence 
of the direA solar ray at ordinary summer temperature ; 
and experiments in which I have been engaged for nearly 
three years* go to prove that this dissociating adion is 

• 8«s Ptpc. Rojf, Soe^ vol. juiil., MartbtiWo } and a 
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obtained also under the radiant influence of tbe eledric 
arc, although it is scarcely perceptible if the source of 
radiant energy is such as can be prodncad by the < 
tion of oil or gas. 

The point of dissociation of a^BeOBS moor M 
bonie aniiydride admits, however, of bdog determined faj 
dircd experiment. It engaged my attention some years 
ago, but I have hesitated to publish the qualitative resulla 
I then obuined, ia tb» hope of attaining to qnaatitatlva 
proofs. 

Tbcae a«jierini«nta enBatated in tbe emplagnBent of glaaa 
tubaa, fuBiahBd wiA^atinnn eioArodeBi and filled with 



aqneoua vaponr or with «arbeole aahydiidB in tho oanal 
manner, the latter being fomlebad wkk eanatie eodate 
Kgalate tbe vapoar pteaaoca by beating. Upon immefdag 
OBO end of the tube charged with aqeoona vapoar hi • m> 
frigerating miatara of Ice and chloride of cakiom, ita 
tamponunte at that and waa tadnced to C.| eoRB> 
sponding to a vaponr preaaatei aeeofdiog to RMnanlt, of 
i-i8ooth of aa atmoapbefe. Wbea ao eooleA no alow 
eledric diaebwffe took place oa coBaefting tlie two elee« 
trodes with a email lodoAibB coil. I tfaea aspoeed the 
end of tho tube prajeding oat of Um freexing mixtaiet 
barked by wliite paper, to aolar radiatioB (oa a clear earn* 
mer'a day) for aaveral hooca, when upon agaia cenaadlag 
up to lha indoddrinm, a diacharge, appareatty Out of a 
hydfogea vaeninn. waa obudaed. Thia expenmeat beiag 
repeated fhiaidied aaailBtakaUe avideace, i tbooght, ikut 
aqueoaa vaponr Imd beaa dissociated by expoeaia to aebr 
radiatioa. Tha COt tubes gave, however, leae fd 
suits. Not aatiaSed with these qaalitative results, I 
arrangemaatB to edileft the permanent gases ao prodaead 
fagr Bwaaa of a Sprengel pump, but was prevented by lack 



oJtime from pursuing the iocjutry, which I purpose, how* 
ever, to resume shortly, being of opinion that, ladapeB* 
dently of my present speculation, the expeiiaintB may 
nova aaefnl ia esteading oar knowladga lagarding (ha 
laws of diaaoda t ion. 

Aaeaadag^ for aqr praaaatPMpaa«,tfm dlaaodaUen of 
aqnaona v^^ovr waa f«dl^ cnAod la tha aaperlnient Jaat 
described, and, aaaamtag; latther, that atdler apaoa ts 
filled with aqnaona and other vapmir of a daadty not ea> 
tha 14000th part of oar ataiea^ia, it aaaoM 
to aoppcaa tbat ita diaaodadoB waald ha 
lad by aolar radiatioa, and tbat adar eoenty would 
bavwiaed. Tbe pc aiaa ce of carbaBlc aahydrida and 
eaiboda oaida would ody acrvato Ikdlitaia tha dacompo* 
ahhmof tha aquaoua vapour by Airaiahiag aubataaeaa la 
combiaawitbaaaeeatoqrgen and hydrogen. Byataaaa 
of tha iba-lilia adiioa nauUing from the rotadoa of tha 
tha wq^OBca dhaodatad ia apaeo lo-dagr woald he 
drawn towarda the polar sarbeea of the ana to-morrow, 
be heated by iactaaaa ia deadly, aad wodd burst into 
flame at a point where both tbdr deaaity aad temperatiBB 
bad reached the necessary elevation to indaoaeoawaadnBi 
each complete cycle taking, however, yean to ha aeeaaa* 
pliabed. Tha raadtiag aqaeooa vaponr, eaibode aahy^ 
dride, aad caibode edda would ba drawn lowatda (aa 
equatorial redeaa^ aad ha (hcB agaia pwjoaad la(o apnea 
by centrifugal ibaes^ 

Space anauMt aecarding to theaa vicwa, be filled with 
gasaaaa eampoanda in praceea of deeempodtion by solar 
radlaal aacrgy, and tbc existence of these g%ses would 
fumiah aa expUmtioa of the adar ibsoiptiun spedrum, 
in which tha Haea of some of the anbstances may be en« 
tlrely nentrdiaBd and loat to obasrvation. Aa regsrda tha 
heavy metallic vapours revealed ia lha aaa l|y lha B|i 
scope, it is assumed that theaa ten a hn 
tolar atmosphere, aot paiddpalfaiaia tha 1 
which is supposed to aflaft (be Sdil a 
only, in which hydrogen ia tha pri a apd 1 

Such a dense metallic atmeephera could not participala 
In the iaa adioa aflediog tbe lighter photosphere, becauaa 
this is only iieasible on the supposition tbat the density of 
the in-flowine current is — at eqaal distaocea from tha 
graviutiog ccntsa— oqnd ornea4ir ^qndto the ontflowlag 
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current. It is true that the produifls of combustion of 
hydrogen and carbonic oxide are denser than their consti- 
tuents, but this difference may be balanced by their su- 
perior temperature on leaving the sun, \\ hcrcas the metallic 
vapours would be unbalanced, and would therefore obey 
the laws of gravitation, recalling them to the sun. On 
the surface of contatfl between the two solar atmospl'.crcs 
intermixture, induced by friftiun, must take p'-^cc, how- 
ever, giving rise perhaps to those vortices ancl explosive 
cfTc<f\s uhich are revealed to u» by the telescope, .iiui have 
been commented cn by Sir John Hrr.'>chcl .m i otlicr as- 
tronomers. Some of the denser v,-ip< .is. v.i.'.iUl probably 
get intermixed and carried av'.ay rrecharically by the 
lighter gases, and ^ive rise to that ccsmic duit which is 
observed to fall upon our eartl', in not inappreciable quan- 
tities. Excessive intermixture uciulj be prevented the 
intermediary neutral a!n,o?pl;eie, the penumbra. 

Asthe whclesclar systmi muvts through spate at a pace 
estimated at 150,000.000 of iiiiks annually (being about 
one-fcurth of the velocity of tlie earth in its orbit), it ap- 
pears possible that the condition of the gaseous fuel 
supplying the sun may vary according to its state of pre- 
viouf decomposition, in whtth other heavenly bodies may 
have taken part. May it not be owing to such differences 
in the quality of the fuel supplied that the observed varia- 
lion.s o! tlic solar heat may depend ? and may it nut bo in 
consequence of such changes in the thermal condition of 
ihc photospl.rie ihit sun-spots are formed ? 

Ihc vicvs s here advocated could not be thought accept- 
able unless they furnished at any rate a consistent expla- 
nation of the still somewliat mysterious phenomena of 
the zodiacal light and of comets. Regarding the former 
we should be able to return to Mairau's views, the objec- 
tion by La Place being met by a continuous outward flow 
from the solar equator. Luminosity would be attributable 
to particles of dust emitting light relieved from the sun, 
or by phrsphorescence. But there is anolhcr cause for 
luminosity of th.ese particles, which may d .serve a passing 
consideration. Each particle would be clcctiiticd by 
gaseous liit.'iion in its acceleration, and its eleiTirtc tension 
would be v.isily increased in its forcible removal, in the 
same w.iy .iS the- iir.c du-st of the Desert has been observed 
by Werner Siemens to be in a state of high elcftritication 
on the 3] cx of the Cheops Pyramid. Would not the zo- 
diac.'il light also find explanation by slow electric discharge 
backward from the dutt tcjwarJs tlic sun ? and would the 
tame cause not account for a great difference of potential 
belNvct n '.lie sun and earth, which latter may be supposed 
to be u ashed by the solar radial current May not the 
presence of the current also furnish us with an explanation 
of the fact that hydrogen, while abounding apparently in 
•pace, is praflicaliy ;iL>Lcnt in our atmosphere, where 
aqueous vapour, which may be partly derived l.-oin the 
sun, takes its place ? An action analogous to this, ihoviph 
on a much smaller scale, may be set up also by teircatnal 
rotation giving rise to an elciitrical ciiscliarfje from the out- 
going equatorial stream to the polar regions, wher« the 
.itr rsphere to be phmd by the retina flood is of ImM 

resistance. 

It is alsu important tO thow how the phenomena of 
comets could be harmonised with the views here advo- 
cated, and I venture to hope that these occasional visitors 
will serve to furnish us wiih positive evidence in my favour. 
AstroRi r-.Ki ill p' ys^cists tell us that the nucleus ofacomet 
conusls of an ai^grcgation of stones timiiar to meteoric 
sttiiies. Ailu) ting this view, and assuming that the stones 
have absuibcd in stellar space gases to the amount of six 
times their volume, taken at atmospheric pressure, what, 
it may be asked, will be the iBcit of such a mass of stone 
ac;v..nciiig towards the sun at a velocity reaching in peri- 
helion tlie piudigious rate of 366 miles per second (as ob- 
served in the comet of 1S45), being twenty-three times our 
orbital rate of motion. Ii appears evident that the entry 
of such a diviJc.l mass ;r.tri a comparatively dense atmo- 
sphere must be accompanied by a rise of temperature bjr 
MMooal iciiitttMe, aided by UMAivs fiondtoMtiott. At 



a certain point the increase of temperature must cause 
if;nition, and the heat thus produced must drive out the 
occluded gases, which in an atmosphere 3000 limes lest 
dense than that of our earth would produce 6 X 3000 •= 18.000 
tiints the volume of the nones themselves. These gases 
would issue forth in all diredions, but would remain un« 
observed except in that of motion, in which they would 
meet the interplanetary atmosphere with the compound 
velocity, and form a zone of intense combustion, such as 
Dr. Muggins has lately observed to surreund the one side 
of the nucleus, tvidcntly the side of forward motion. The 
nucleus would thus emit original light, whereas the tail 
may be supposed to consist of stellar dust rendered lu- 
minous by reflex aaiim proiUireil hy the light of liic sun 
and comet combined, as foreshadowed already by Tyndall, 
Tale, aad others, slartioK each bom diflimat uaomp* 

tions. 

These are in brief the outlines of my reflexions regard- 
ing this riiost fascinating question, which I venture to put 
before the Koyal Sueiity. Although 1 cannot pretend to 
an intirr.atc ac(iuaintance \%ith the more intricate pheno- 
mena of solar physics, I h ivc 'ivn-^ had a conviAion, de- 
rived principally from fatniliaiity .s iih some of the terrestrial 
effcAs of heat, that the pioi;,;iuiis aiiil secniin^jly wanton 
dissipation of solar heat is unnecessary to satisfy accepted 
principles rcgardin;; tI;C cur. ,- rvation of energy, but that 
it ma^ be arrested and [cturncd over and over again to the 
sun, in a manner somewhat analogous to the aftion of the 
heat recuperator in the regenerative gas furnace. The 
fundamental cooditieas ai»-> 
1 That aqueons vapenr and carlxtB compounds are 

present in stellar or lateqilaiietaiyepace. 
3. That these caseoea eompeaiids are capable of beieg 

dissociaieo ^ radient solar eoeigy while in a atate 

of extreme attenuation. 
3. That these dissociated vapours are capable of bdag 

compressed into the solar photosphere by a process 

of iotefcbange with aa equal amount of reassociated 

vapoera, thie lutercbaage being cffeAed hy the 

ceetfifbgd aAiea of d» sno itself. 
If these coaditions conld be substantiated we riioald 
gaia the satisfaaion that our solar system wonld do longer 
impress as with the idea of prodigious wsste tlmmgh 
dissipation of energy into space, but rather with that of 
well-ordered self-sustaining aftion, capabhiof perpetutfatg 
solar radiation to the remoteit future. 



ON THE SULPHATES OF ALUMINIUM. 

AssislSBt MsBlsr St HMmbIb SchM . 

stBsaSiidCaliite. 

(OoacIsM fcsm r. tjg.} 



Vtll. DteoK^sition 0/ Basic SulfMti /t 

Basic Solulions. 

When a solution containing a basic sulphate of alamiiiinfll 
is left in the cold, it will continue to deposit a basic pre- 
cipitate for many days, and even weeks. In order to 
ascertain whether this deposit thus formed is constant in 
composition or not, the filtrate from experiment 57 was 
allowed to stand for ten days, and the deposit then 
analysed. ' It was found to contain 66 169 per cent of 
alumina, or exaAIy the same amount as the eciginal pre- 
cipitate did. The filtrate from experineot 56 when 
similarly treated for a period of Ave days, gsve a deposit 
containing 67*705 per cent of .alumina, the original pre* 
cipitate in this case having been less basic, since it con> 
tamed only 66-149 per cent of alumina. A deposit ob> 
tained from a solution of aluminium sulphate, to which 
amnoBia had been added in insufficient quantities to pro- 
doee a p s n naBeB t piedpitate, has abaadjr beea OMBtioiied' 
aacoatalaiagC775percMter ataviaa. 
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KuuneUberg {Pogg. Amh., 43, 583), repeating an experi- 
tent of Bauer's, kept a basic solution of aluminium sul- 

Cate for several years, and found that a deposit of crystal- 
e appearance which had formed during that lime 
CODtained 49*36 per cent of alumina. The author of the 
ptesent paper has not been able to repeat this experiment 
exaAly, but the above deposits gnve 1,0 indications of 
crystalline struAure under the nncioscupe, and a rather 
•trong basic solution on being allowed to stand fit t-vo 
months gave a deposit which might postibly have liad 
some claims to being crystall nr, but which <in lrc.Un;cr.t 
with water dissolved to 5u,.li a considerable extent tliat it 
evidently contained some of the normal salt mixed up with 
the basic deposit. On beinij repeatedly ground up and 
washed with water till it yielJed but little sulphate to the 
wash-water, it was found to contain 66"54 per cent of 
alumina. The low percentage obtained by Raminelsberg, 
and the crystall.ne appearance noticed by him, it>, there- 
fore, in all probabili^ du* to the pMMam of •ome of the 
normal sulphate. 

The above experiment?, therefore, sliow that the deposits 
Uios obtained are variable, aad are not definite in com- 



IX. Bijsic Solutions diluted zuith Wfit/r. 

When a solution containing a basic sulphate is diluted 
with water, a precipitate is obtained, increasing in amount 
as the qu.intity of water added is greater. In order to 
ascertain whether the precipitate thus formed was constant 
in composition or not the experiments given in Table V. 
Wtrc performed. In the first three expciimeius here 
quoted the solution employed was obtaintd by dissolving 
imc in a strong solution of the normal sulph-^ic at lOO* 
until the first cloudiness appeared. Poi'.ions i f this solu- 
tion were diluted with 4, loo, and 500 vL>Iumes of cold 
water, and, as may be seen from the numbers in the third 
column, the precipitates thus thrown down increased 
fegularly in basicity as the dilution was greater, although 
the amount of variation was by no means great. The 
last two experiments given in the table were performed 
with a (oUition obtained in a similar way to the above, 
except that only about one-half as much zinc had been 
allowed to disMlve in this ease, and consequently the 
■olatioo here was lea* basic ; the results, however, indicate 
• variation in the same dircAion as the preceding oou 
do, although it it here rather greater, and both the pre- 
cipitates are considerably less basic than the former ones. 

Hence, on diluting basic solutions with water, the com- 
position of the precipitate obtained varies with the extent 
of the dilutioa, and also with the basicity of the solution 



Tabu V. 



Abssui 
efWatar 



66. 
67. 



AMieaiaMta Antonnt 
oIibaiattlAlJO. 

— — s — a^ - ^ — » 

neufiMMfli 



lefAltO, 



4 

xoo 

500 

300 



3sptr 
44 

95 



Pacaatafsei 

ia tha Aabydiodi 
Prcdyitate. 

«8-435 
68-994 

63-311 
67-361 



slowly, proved to be nothing but the anhydrous or paitlellgr 
hydrated nonnal aalt. Hence, all attempts to obtain la 
add sulphate of alMBninn have n far been um b ccmi M . 

XI. Condusion. 
The experiments which have been detailed in the present 
communication Ilh J to prove in the c.ise of ilic sulphates 
of aluminium v. l.;it a previous p.iptr h.is proved in the 
cine of the ferric sulphaten. If they arc considered satis- 
f:i(^jry we rnuHt conclude th.it the whole body of basic 
J su'ph.itcs of aliiminmni rr.ust he denied a place in our lists 
of definite chemical compounds; and it must be remem- 
bered th.1t the prcfent experiments are not mere repc-.i'.ior.s 
of those of oilu r thtmisits, proving that the results ob- 
tained are not aKva> s concordant, but that (in most of the 
ca<.es at any rale) tliey clearly show that the substances 
atftually obtained exhibit a constant variation in chemical 
composition ivitli a v.iriation of some of the physical con- 
ditions un !er which they arc obtained. 

In conclu'-ion, it may be well to give a list of the Sul- 
phates which have been said to exist together^ with ttM 
references to the papers treating of them. 
X. AliOjtaSO}, containing 38-954 per cent of alumina. 
Maus, Po^g. Ann,, zi., 80 ;* Marguerite, Comptti 
Rendiis, xc, I3S4; 06bel, Sehw-, 60, 401. 
3. lAl20^,3SO,, containing 45*97 per cent ot alumilia. 
Gdbcl, Janrbuch Art Ckemie und Phy$ik, xB30»iii*I 
Mill, Quart, yourn. Sci., i., 1828, 38a. 

3. 3A1}03.4S03, containing 48 906 per ceatof alOfldUU 

RamnicUberg, Fogg. /)»»., 43, 583. 

4. AljOj.SOj, containing 56-062 per cent of alumilUb 

Maus {loe. sup. cil.); Debray, JSw//. Soe. CAias., 
(I I.), vii. ,9 ; StTomcy cT.Schweigger. Joum., 19, 494* 
Sec also analyses of Websterite, or aianioite. 
5: 4AlaO,.3SO„ containing 61*989 per Ceat of atwillMt 
Debray {loc. sup. cit.) 

6. sAI^Oj.iSOj, containing 63-687 per Mat of aloiBbuU 

LasHaigne, Ann. d* Cktmie, 24, 97* 

7. sAlaOj.sSOj, containing 68-023 per cent of alumina. 

Debiay (loe. sui. ct'f.) ; Marchaud, Brd. yourn. PrtJt, 
Cams., 3s, 506. 

8. lAlaOj.SOj, containing 71*851 per cent of alttoiiae. 

Phillips, "Annals of Philosophy,** iv., aio; Stela* 
berg, Erd. Journ. Prak. Ch*m., 33, 495. 

9. 3Ali0j.aS0j, containlns 76-137 per cent of alumiaa, 

Marcbaud (be. «m*. tO.) ; £nliiuuia« yakrbutk d» 

Clumi0imdPfym», slji 
An examination of the above paper* ie emiaeatly satis* 
faAory, except from the point of view suggested by the 
expcnmzntsin the present communication. Special meia* 
tion has already been made of the mubt itupLittant of them 
where occasiGsi for doing fco cccuricd. In most cases one 
chance expetimeni .ind one sinn!e analysis arc considered 
by tiie authorities lieic t[uated as s.illKicnt proof of the 
substance obtained being definite in composition, and in a 
great many of them the analysis of some more or lesS 
complicated mineral is alone quoted; but the fadl that 
some formula may be tacked on to a mineral icjirctenting 
It as containing a certain basic salt can Ecarce'.y, in the 
opinion of the author of this paper, be cnnsidcred as a 
satisladory proof that this basic salt exists as a definite 



X. AtUmfU to Prtpart an Acid Sulphats. 
b aider te aaeeftaia whether aluminium is capable of 

Swilh aMwe sulphuric acid than exists in the 
|diat^ • eolation of this latter salt was allowed 
to evaporate spontaneously after an e^oivaleat of anlphoric 
acid had been added to it ; but in thie case* as waif as in 
oibcfs In which the amount of acid present was increased, 
the oaly solid which ever made its appearance in the 
IkfM eeoaisted of the ciyatalliaed normal sulphate. 
Agaia» an boiliag down sooie alnmiaiam sulphate with a 
large excess of salpharie acid until the whole solidified, 
I amwphous masa waiobtaiaed,aod tbia, after thorough 
"cold waMr, IB which It " ' ' 



Nomenclature of the Proximate Derivatives of 
Carbonic Acid. — A. Betnihsen.— The author proposes 
the following principles: The acids with the caibonyl 
group are to be named " catbony] " acids ; those with tlie 
thiocarbon group CS are " thiocarbcn " acids ; the iso* 
mers of the carbaminic and thiocarbaminic acid are to be 
" imido-carbon " acids ; the group CON Hj is rendered by 
carbamin ; CSNH,. thiocarbamin; aadC(NII)NHati»Uo* 
carbamin. — Liebig's Annnlrn. 

• Misquoted ia "CrasUD" iU.. sia, aod "WaiU's DiMeaary «< 
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1 April «, iS8«. 



NEW FILTERING APPARATUS.* 
BrP.CASAHAJOIL 

In the year 1875,1 ' published descriptions of two funneU 
for filtering under pressurr, one of which was to be 
applied to the method of filtration proposed by Dr. 
H. Carmichael, and dcsctibed in Crookes's " SeleA 
Methods of Chemical Analysis," (page 429). In this 
method, the liquid is separated from the precipitate by the 
a^ncy of a small disk of filtering paper, held against the 
perforated surface of a vessel, the interior of which com. 
nnnicatcs with an aspirator. This veisel, having the 
paper disk held against it, is placed oiredly in a platinum 
Of porcelain dish, in which the precipitate is to be afier- 
vards heated. 

Dr. Carmichael made his vessel, communicating with 
the aspirator, of glass, but his method for making perfora- 
tions on the flat side of this vessel was, to say the least, 
■o very diflScult, that very few chemists had succeeded 
la Mplyio^bis method of filtration. The funnel which I 
ued for the purpose was of glass, the shape being that of 
a Plaltoer's blowpipe mouth-piece. The mouth of the 
itand was dosed by a small disk of filter paper, resting 
on a perforated platinum plate. This plate was also cir- 
cular and slightly smaller than the disk of fiitlriaf paper. 
Beth the perfoiated plate and disk of filler paper were 
Md tlgwy aiabnt the ftnoet Iqp the eodioii ef aa 
aspirator. 

In the tame paper there is a description of another 
fltaael to ho aeod with the aMiie fiber* bat, in naiag thia 




faaael, whose shape is that of a large thistle tube, the 
parforated platinum plate is placed on the bottom of the 
naaoel, and, over it, the small disk of filter paper, 
tho edges of which slightly overlap those of the perforated 
■late. The liquid to be filtered is poured in the iaaaeL 
Vl^lh thia fbanel, any ordinary aspirator may be used, bat 
I have always used, in connedion with it, a simple aspi- 
rator coasisting of a straight vertical tube of small 
diameter, attached to the bottom of the funnel. I agaia 
called atteatioa to this particular form of aspirator &i a 
subsequent paper.J published shortly after, ia which are 
given fuller details as to its use. 

The vertical lube ads by the weight of the oolama of 
water, which it holds suspended below thaliqaid. Itttiae 
was aaade possible by the faA that, lAea there was no 
aaeto liquid above the moist disk of filter paper, this 
became impenriotts to air, and the column of liquid in the 
vertical tube conllmied to be held ia euspcntion, but any 
additional liijnid poured in the faaael weat through the 
paper disk without any difficulty. 

I pointed oat that, iostead of nsiiw a disk ef fiber paper, 
paper pulp or asbestos pulp coaldbe poared into the 
naaeL The excess of water would ma oat, and a layer 
of pi^er ov of aibcatoa weald be left on tqp of th; perfi>r» 

• ffrom tiM jMfnat oflh» Amtrtam CktrnMSttitly, vol. la. 

I Amtruait CArmu/, v., 440, and CmmeSfc MaVS. siaL, 4Sk 

: Funoeliwilh luxilitry Ttrtiol Wbe ; BSS <i«l i f fc« l| CSmitt, St, 

lai, and CnmcAi. Nsws, mil. 1(4. 



ated plate, and .-iround its edges, and form a very efficient 
filtering medium. 

This aspirator, consisting of a vertical tube, was found 
so simple and convenient, that I tried to apply it to the 
funnel first described, which is used in Dr. Cdrmichael's 
system cf filtr:ition, but the experiments \s ere not success- 
ful. In funnels ol this shape, the perforated plate and 
disk of filler paper are held on the under side of the fun- 
nel by the su^ion of an aspirator. Whenever the aspira- 
tor ceases to aft, the plaiikum plata aad abeet of ^ar 
drop down. 

The difficulty experienced was doe to this: that the 
paper filter cannot be held in position unless there is 
a volume of liquid in the vertical tube, while, at the same 
time, the vertical tube cannot be filled unless the paper 
filter is held tightly against the funnel. 

These are the antecedents of the filter and the aspirator 
which I now propose to describe. 

In this new filtering apparatus, the filtering medium is 
laid on a perforated plate, provided with a tube open at both 
ends, which is firmly attached to the plate, over a hole ol 
the same sise as the tube. Figore t ehewe aaeAion of the 
plate, with the tube attached. 

This perforated plate ia laid OB the bottom of a dish or 
crucible made of platiaan. porcetabi, or &Bf other auitaUe 
material. The upoer pertioo of the tobe ia ceonefted vridi 
an aspirstor, and there must be a small space left between 
the under surface of the plate and the bottom of the vessel, 
to allow the filtered liquid to pass through the filtering 
medium. The liquid which passes into the space under 
thealate ia removed threogh thetvbetgrthe aftionof the 
aipnaior* 




Figure 2 shows the perforated plate in position at the 
bottom of a platinum or porcelain dish. The filtering 
medium rests on top of the perforated plate, and is indi- 
cated by a fine dotted line. If the bottom of the vessel 
should be perfedlly (lat, it would be necessary to make the 
perforated plate slightly curved, with the concavity turned 
downward, to allow a space between the plate and the 
bottom of the vessel 

The filtering medium may be a piece of filter-paper, or 
it may he deposited in the form of paper pulp or asbestos 
pulp, as already mentioned. If a paper filter is used there 
should be a hole in it to let the tube go through. The 
perforations in the plate iihould begin at a certain distance 
from the tube, so that every portion of tho pOtfiKaled aar- 
face may be covered with paper. 

It is a very simple matter to make this perforated plate 
with its tube. Any jeweller can make a tube from platinum 
foil and solder the joint with cum Rold, which is sufiic'cntly 
infusible for most purpose?, and the tube can be soldered 
to the plate with the same material. This is the readiest 
way, as it is next to impossible in this country to have 
work of this kind done entirely of plat iiuni. 

We may also form this piece of apparatus in two por- 
tions. Any metal-spinner can turn, un a pl.itmum plate, 
a tube 5 or 6 millimetres long, and, over this short tube 
a platinum tube about 3 centimetres long can be firmly 
placed. It is very important that the long pl.'ttinum tube 
S bould come down as low as possible over the shorter tube, 
so that the pulp of paper or asbestos may be deposited 
over the joint. 

It is almost useless to meojioa that the steigbt of the 
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peribrated plate should be taken as part of (he tare, with 
the weight of the platinum vessel, and of the nsbestos, 
when a \ jlp of this material is used. The ptrfuratcd 
plate rem.^ins in the crucible (5r dish, while the precipitate 
it heated, and it :s aticrwards rl.ittd on the balance .iKing 
with the f:ecipitate. When asbcstoi ia used, the requisite 
quantity ihould be placed in the ve&sel in which tlie pre- 
cipitate ii to be heated, the perforated plate should be 
added, and the whole sufficiently he^tted. The vessel and 
•11 tlM coDteau tbould then be placed 00 the balance to 
M to obuia the total Ufe. If die platiniiai tabe is aot 





soldered to tbe perforated plate, it may with great conve- 
nience be left out of the count, as it may be easily re- 
moved by holding do\i.n the perforated plate with a 
spatula, and pulling olT tt.e tubes after the hliration is 
over. The quantity uf asbestos required is very slij^ht. 
Dry aabcatoi, weighing i decigrm., it tofficieoUy fine, can 
easily cover a perforated plate with a i«fCNa M 6 iqure 
centimetres (about i iquare inch.) 

Very full details relating toasbeitos filters may be foand 
ia aa iatetMlins Vfn M Mr. F. A. Ooocb. iw4 befora 
tbaAawHcM Acadnqr of Bdwww^ P«tb — < ptA- 



lishcJ in tin; Chkmical Newi, vol. xxxv ii., p. l8l. The 
author docs not seem to be aware th.it I had proposed the 
'.JSC of asbestos pulp in 1875, as incni:onefl sbovo, BJT 
pouring the pulp over a perforated plalc. 

In the atrangement intruduced by Mr. Gooch thefiltfldd 
I'quid is forced through asbcstoii, lying on the perforated 
bottom of a crucible, by the aflion of an aspirator. There 
is a tight joint formed around the crucible, by forcing it 
into a large rubber tube, which also fits lightly on the top 
ol a glass funnel, in the manner proposed tor porous 
earthenware cones by Prof. Munroe. There is no doubt 
that a very good aspirator for this filtering apparatus 
would be a straight glass tube having a small diameter, 
connedled by a rubber tube with the stem of the glaM 
funnel. 

With the new form of filtering apparatus, having a per- 
forated platinum plate with tube attached, any form of 
aspirator may be used, and there it no difficulty in using a 
vertical tube having a small diameter, hkc iliuKe already 
mentioned, in which the tuAion ia caused by the weight 
of a column of the filtered liquid held in tatpension. Tnis 
aspirator with filter, shown in ted ion, is repreieoted ia 
FiK 3. The atpirator tube it bent twice at its upper end, 
anio taen teroiinates in a short verticil tube about 3 centi* 
metiealoDg, connected will) tlie platinum tube, attached 
to the perforated plate by a rubber tube. The long vertical 
portion of this tube is conneAed at its lower end l^a short 
rubber tube, with another glass tube passiog through the 
cork of a bottle. Through the aaaie corit panes another 
lube, by means of which the operator may start the liquid, 
and make it ma lato the leag vertical tube. 

To use this appsratns, if the peiCwated plate is covered 
with filter.paperi distill^ water is potued in the platinum 
dish, represented ia tht flgafe, aad the vertical tube is 
filled by snckiof air from the bottle. When the tube 
leauiiat filled with liquid, for even a few aeeoade, there ia 
ao fear of its becoming empty during the filtraUoo. The 
bottle may be takea away aad a beaker glaaa sobotUated. 
If the labe caaaot be made to rstalB tha liqaid, H it best 



to poar some of tiiepncipitaio la tha platiaum disht aad 
this will make a mflfcieBtly lidit ioiat to keep the liqoid 
in the longarm of the Mb*. By ioiaK this aome of the 
precipitate may at first be carried lato (be bottle, bat very 
soon notblag but clear Uqdd reataiai la the glasi tube. 
The glass bottle may theo be takea a»ajr« aad .its liquid 
coateati poored back into the platiafB mtu 

it iattead of a tbeet of paper the fiiteiiag median it 
made from asbestos pulp, a certain portion of tfm palp 
will ioeviubly pass through the glass tube at first. This 
will have to be pmred back into the platinum dish, even if 
00 portion of precipitate lus goae through. If paper pulp 
is Bsed, and only a small portioa paaeet thnwgh without 
any of the precipitate, there is no beoessityof pouring it 
back. 

After the tube hat once remained permanently filled with 
the filtered liquid no further difficulty will be experienced. 
The rest of the liquid to be filtered may be gradually 
poured in the platinum dish, and SObttqatatl^ bot wattV 

is added to wash the precipitate. 

After the operation is completed, if ih.c platinum tube 
is slipped from the rubber tube whicli connects it with the 
aspirator, the water held in the platinum tube will fall 
back in the crucible. This is easily pot nd of by subsequent 
evaporation, hut this quantity ol water, and that which 
remains below the platinum plate, may be ir.oslly carried 
off through the aspirator by carefully removing tiif preci- 
pitate from a point on the edge of the paper di^k, and 
lifting this up with the point of a needle j .ist s.ifficiently 
to let air go in to clear the aspirator tube irom liquid. 



Pofnation.heat of Sulpbocyanic Acid and of cer- 
tain Sulpbocyanides. — M. Joannis. — The formation- 
heatt of the sulpbocyanides are intermediate between the 
foroutiaa*heat of the iodides and of the corre^oadiog 



Digitized by Google 



ISO 



Sugar Analysis, 



ICwxmcu. Niwt, 
1 Apfil«bl~ 



PROCEEDIHGS OF SOGIEHES. 

CHEMICAL SOCIETY, 
itmfvmwj MHH»ft Tkunitf, Itarek 30, 1883. 

Prof. H. E. RoscoK, Preaident, in the Chair. 

Thb President, in his annual address), congratulated the 
Fellows on ti e prosperous condition of the Society. 1175 
names aie now entulled on the register of the Society. 
87 oiiginal comniunicatiLii- ii.ivL- I tm made to the Society 
doling the p.it>t Kcs!<io:i. I lie 1 tca^iurci's report shows a 
balance of £1^11 i f intLn.c i \er expenditure. 

The Pkksidkm ihtnrdcrrtd to the ledure "On ihe 
Un.t Wci^h! .antl Mode o( Constitution ot Ci mpounds," 
delivered by Ptc f. Udliso on February 2, and at somewhat 
greater length to the I-araday leituic " On the Modem 
Development of 1 .noday's. Conception of Elediricity," 
deluded ly Piof. HtLMiioLiz on Apiil 5. The sutjtdis 
of the advancement of chemical indubity and the en- 
courageincnt of technical scientific iniatru^tion in this 
country are matters which cannot fail to be of interest to 
the Society. Ihe cstablishmcni, therefore, of a Society 
of Cbemical Industry, with its monthly journal giving the 
moM inporiant applications of chemistry to the numerous 
bnBcbw of our national industries, must be a matter of 
bettty coagratulation. The subjcdi ol technical scientific 
iDttruAion has aitta^ed the attention of the Government, 
«ad « Commisbiun has been appointed to investigate the 
■ubjcA both on the Continent and in this country. In 
accepting an appointment on this commission the ' 
Pieiident felt that, though obliged to be absent from 
■cvcial meetings, he was r.Aing in accordance with the 
test inlciesis of the Society. The Commission has already 
visited Voik&hire and other parts of this country, Ital^, 
ud France; Germany, Belgium, and Switzerland remain 
to be visited. The Preisident has also attended the 
meetings cf the City and Guilds of London Institute, and 
kM been consulted upon the arrangements of the new 
central technical college now building at South KitutagtOB. 
TbePlcaideni then releired to some of the OHWI impOftnBt 
■dvCBCCt made in chemistry during the past year. As 
Mi^tda the variation in density of the halogens at high 
Icnperatuie*. Crafts and Meier, also V.Meyer and Zublin, 
faave shown that the molecules of gaseous chlorine ate 
not dissociated at 1300°, but that nascent chlorine evolved 
from platinouschloridcatthesame temperature undergoes 
A dinination to |CU. Two molecules of chlotino (4 volt.} 
are dissociated mto i molecnlo occupying 2 voU.| aad a 
MBiiBMkcBlca each occttpyiog s vols. Tm one modifi- 
catloa tlwidbra keiia to tlw otlier tin sane idaiioo as 
fBfudB dtnaily m ogrini bean to oxone. The case of 
twari— mow to M Identical with that of chlorine. 
Uatlci has obsetved that kydfoAucde aeU gas has at 30* 
a 4cniity conespoodiag to HaFs; St socTro density is 
lapmcoted hy HF. Settetberg has invesiigatad uesinm 
to salia, and has prepared 40 kilos, of put* niMdium 
ahn, Md 10 kiloa. of pure CBaiim alna. His re- 
•alls coofirin Ibma alieady obtaiaed by Bubko. No 
OMtaUie tiuAtm eaa ks obtained by the cacbos tedudion 
pniesis. BkArsfyiis of ths orsaids was, kowsver, suc- 
cessfBlly enpkiysd. Ths Prssidsat slso reftned to ths 
rcccBt reusfCDM of Dr. Bravasr, cenmvAicated to tks 
Society, on the ceriie metals ; iko discovery of a Biiti ~ 
mineral containing yttrium, by Prof. Hartley ; the recent 
(csearchesof Baeyer on the indigo grouoilha anificial 
produAion of caffeine from zantbio, by B. Fischer, ftc. 

Since the last Anniversary, the Society has lost two 
foreign members— Prof. Sainte-Claire Deville and M. V. 
Dessaigner,— and eleven Fellowti — A. £. Arnold, F. J. 
Barrett, E. £uckney,It.C.Clapham,R. GerstI, J.Mackay, 
A. Freiie Marreco, B. W. Thomas, J. & WaltoB, A. WiUii, 
aad H. 1. Zeld. 
Vnf. Dnras movsd ths adoftioa of tbs Rsfoit of tks 



Council, and at the tarns time a beartar vslesf thanks to 
the President bu his aUs address aoa far Iha thorough 
manner in which hs hsd diachsrgsd Us dotiss doriaf the 

past year. 

This was secondsd Dr. HIMO liflLLn* sad csiiiod 

by acclamation. 

The President in returning thanks said that he had 
felt most deeply the kindness with which he had been re- 
ceived by evcty Fellow since the time that he had bcea 
elefled to the distinguiscd position he now held. He had 
tiiti! 1(1 uu his lest dunnf; ilic past, and for the future if 
hecouAl il<).in\ thing !o fLirthcr the intere»t8 of the Society, 
they had rnly to cill on their past President. 

'Ihe StxRETARY then read, in iheabsenceof Dr. Russell, 
the Treasurer's Repoit. 

Vuteti cf thanks were passed to the Treasurer and the 
Aiiditois, I he ofHcrrs and CoufKil, ssd the Editor, 8ab>- 
editor, .md AbstraC'torp. 

A ballot was then held for the elctfiion of OfScers and 
Council. Dr. Messel and Mr. Mazwcll-Lyte, the Scru- 
tators, declared the fullovv ing as daly cIsAsd, SSd tho list 
was read from the Chair: — 

Pre$iden(— Dr. J. H. Gilbert. 

Vkf Frtiidtnis—V. A. Abtl, Warren De la Rue, E. 
Frankland, J. H. Ciladbtonc, A. W. HuUr.ann, W. Odling, 
Lyon Playfair, H. E. Koscoe, A. W, Williamson, A. Cram- 
Brown, J. Dewar, P. Oiiess, A. V. HsTCOBrt, J. B* 
Reynolds, E. Schunck. 

Secrftariet—W. II. Perkln, H. E. AfflMtlOSf. 

Foreign Secretary — Hugo Muller. 

Treaiurer—W . J. Rushell. 

Ordinary Mtntbtri cf Council—^. Atkinson, W. de W. 
Abney, F. D. Btown, F. R. Japp, H. McLeod, G. II. 
Mskins, £. J. Mill, C. O'Sullivan, C. Schorlemmer, J. M. 
Thomsoo, W. Thorp, T. E. Thorpe. 

The Society thsa adjoiunsd tiU April 6th. 



CORRESPONDENCE. 



SUGAR ANALYSIS. 

To the Editor 0/ Ihs Clumieal Ntwt. 

Sir,— In the Chemical Naws, vol. xIv., p. 8Sb is s letter 
from Dr. J. H. Tucker, taking exception to your review of 
bis book on sugar analysis. Your reviewer Iraad fimlt 
with the foUowing autemcat of Dr. Tociccr cooeeraiag 
Clerget's process It orast be remsnbsted that the 
process ia entitsly ioapplicsMo wheo aay optically aAive 
i>ody is ptsacBt, bcsidss csae-iogar or lavertcd sugar, aa 
alto if the invert ssgsr itsdf ssists hi so ioadive condition 
as regards pohutissd ligbt." 

I entirely anee wlib your reiriew hi finding that tbia 
passage coatataa emoeaaa opioioas ooocsmiog Clerget'o 
process, aad as the aabjoA b ooe of giest hopoitance ia 
the analyaia of cooMaeiGial sncus ami lafiacty prododta* 
I propose to show what CicffsPa pioeess coosials la, sod 
why it is naoful lo consAiog cmis doe to optically aAiv« 
bodies which msy be feoad ss Isapstilies ia csBawtcial 
sugaiB. 

Id a papsr •* On the laflasacs of VsitsliOBS of Itaipcnu 
tore OB the DeviatioB of Polarised Ugbt by SolalhMia of 
Inverted Sugar, published in the Chemical News (vol. 
xsxix., pp. 313 — 234), I have given very fully the theory 
of the coneaion of the direA teat of the optical laccharo- 
meter by a second test after inverting the cane-stigar. I 
will now rc-state this tbsMy, as oo it depends the eader> 
standing of the corredion obtained by C'er^et's process. 

If we have a sngar containing (i) caBe>s«gar, (s) in* 
verted sugar, (3) other optically adive bodies deviating to 
the right, (4) other optically adiva bodiea deviating to tho 
I left, (5; optically inadive bodies, aad if ths dircd teat ia 
' the optical ssccbsioiBelsr gives • devistioB woiMqr 
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state ihat this deviation is the rtsuUant dur to the algc- i 
braic^l sum of all the deviations caused by (he optically 
aQiv< bodies present. | 

Lei us call C the deviution due to the cane-f u^^ar in the 
mixti re, I the deviation due to invert sugar, G tlic devia- 
tion cue to the sum of dextro-gyra'.c boJics in ihc mix- 
ture ciher than cane-sug.ir, and 11 ti c dtvi.mon dec lo 
hsvo-io^rate bodies other than invcrtcJ sugar, and we may 

ttato that~ 

(I) D-C-I+G-11. 
Tbo only known quantity in tbittqaatioa ia D ; the quan- 
tity m*« want ia C. It la to Cler«t that we owe the » o! a - 
tioo of tbia prohleiD. By beating tbe aolotion alieady 
teatcd direaly tirith l^fdiecbloric acid the cane^augar is 
ettiidy coavtfted ioto unwt augar. AAer iavctaion, the 
Mtotioa ia again placed la tbe aaccharomctar, and a caitain 
deviatioo ia obiened, which ia oorreOed for the dilation 
with add* and which thns corre(fled we wit! call D'. By 
tbe wOSan of dw acici the quantity C haa disappeared, and 
haa been replaced by a certain deviation due to the 
lavtftod augar teaelHog firoai the cane-sugar which pre- 
vio«|y ftve C StqnpaaiBg dMt tbe qaaatitiea - 1, O, 
•ad -R rtnaia the aame.we win have— 

(a) D-.-i-I+Q-H, 
If «• BOW anbtraA cqaatioa (a) from eqoatioo (i) we have 
D-D'-C-fi. 

Ia this equation tbe required quantity C is not entirely 
free, hat we may find it if we know the deviation to the left 
which ia afforded b^ the inversion of a solution of pure sugar 
riviag 100 to the right. Clcrget round what this deviation 
la fcr eveiy degree Centigrade, and he cont^truaed a table 
by means of which we may kaow the value of C, when 
we know the value of D- D', which is icjual to C-fi. 

If we have a solution of miie sugar, giving a deviation 
to the right equal to loo, the corresponding deviation to 
the left after inversion is expressed by — (<H~ ()> ' heing 
tbe Centigrade degree of the solntioa of iaverted sugar at 
the time of obeervation. The leqaued qnaatity C ia given 

C _ 100 

C-t-i ioo-K+4-l) 

q^_IOO(C + /) 

loo-h(44-,0 

Tbe quantity C + i is known, being equal to D - D'. 

This is the logical base of Clerget*s process. To de- 
monstrate that the process is unreliable it must be shown 
tiaat duriag iaversioa the qaaatitiea — 1| Ot aad — H have 
■oifered caaagea, aad thcmbic tlie cqtwtioB— 

ir.-i'-I-l-O-H 
ia not corred. • 

There is a possible flaw in the asanmption that the 
quantity -I+G-H remains the same after {aversion. 
Although -I dees not vary, we are not perfeAl^sure that 
G and — H remain unaltered. VVe know nothing of the 
bodies which, in .i s.imple of sugar, give these quantities 
and their relative proportions. VVe must bear in mind, 
hov cver, tliat the piinc;p.il constituents of a ttraight 
sugar are cane and invert susi^r. The other optically adtive 
bodies arc present in small quantities, iir.d the rcsullant of 
the changes produced in them must be very sm::ll, as any 
dextro-gyr.iiu increase, due to some of the a6ive sub- 
stances, is likely to be compensated by Ijcvo-pyrate increase 
due to uliii I ,. it is possible that in syrups and other low 
products m uhich these disturbing bodies arc present in 
larger quantities, an appieciable error may arise from the 
action of inversion un them. Dr. I ucker cites one thing 
to the point in this conneition, on tiic excellent authority of 
Landolt. It is that, after inversion w.th hydrochloric acid, 
beet-sugar syrups contain optically aflive acids. The error 
resulting from this could be done away with by neutralising 
triihcmoMtaof Mditaa is fHMrdlydoae. Aeeoidhif 
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to Dr. Tucker, when the bodies wliich accompany cane« 
sugar are optically inadivc the corrcdtion is unnecessary. 
This is undoubtedly true, but to assume in a given 
sugar that they are so is to assume the very thing to 
be proved, or couiaei if ia eqoatiao (t) -I+O>H«0k 
D= C. 

Dr. Tucker also says that the unreliability of Clcrgct's 
process is shown from his own experience and tlie pub- 
lished results of others, which show lliat the ci)rrect-d 
percent.! ;c is often lower than the first reading. This is 
due to the fail that — I-fG — H is a positive quantity. I 
have often found this to be the case, but 1 do not under- 
stand why the quantity - I -f- H - G must cillier be equal 
to 0 or he a negative quantity. If any experiments have 
established this important point they hav* net beea pab< 
lished to my knowledge. 

Dr. Tucker says that one author has recommended 
Cierget's process in sugars containing a large proportion 
of commercial grape sugar, " notwithstanding that this 
substance is dextro gyrate at all temperatures, and {pae« 
rally contains much dextrin and soluble starch, with a 
dextro-rotation about tbice times that of dextrose." 

If we refer to the two fermul« D<-C-I4>0— H aad 
D'^ -t-I-f-G-H, we may see that however large fliajr 
be the quanaity G, by subtractin;.; th« secoadeqaatioafiKMa 
the first we will have D— I>'«»C-t-i. 

It would have beea aiore to the point to show that 
starch glucose and accompanying impurities have their 
rotary power appreciably altered by heating with one- 
tenth of hydrocnieric add at 69* C. for a few miaotea.— 
I aai, Ac.t 

P. Casamajor. 

BpsoUjnit ftiatcb I j# iUs« 



HEMICAL NOTICES FROM FOREIGN 

SOURCES. 

Note ~ All dccrctsol ttapefatti* BIS Csaligiada saltaa etlMnriM 

in Sdmut. No. la, March ao, 1882. 

Double Decompositions of the Haloid Salts of 
Mercury. — -M. B;rthelot. — In presence of the hydracids, 
the acid which difcnyages most heat unites by preference 
with the oxide of mcrtuiy, independent of any considera- 
tion of supposed slicngth, or of tolubility or insolubility. 
This readion is total if there is no tormatiori of secondary 
compound*, acidsalts, atid h> I'l .itei^, or double salti*, these 
bodies being such tli it th«it heat of formation compensates 
the inequality of the heats of neutralisation. On the 
contrary, there is distribution when the heat ol formation 
of the secondary compounds exceeds the difference of the 
heats of neutralisation. The relations arc regulated on 
the same principles in presence of .^U.uiine salts. 

Use of Superphosphates upon the Calcareoua 
Soils of South Eastern France.— M. de Oasparin.— 
Tbe author gives partial analyses of the mineral pboe* 
phatca of Tavel and Figeac, both much used in the 
manure trade. The former of these contains 3i'5 perceat 
of iron, calculated as scsquioxide, and the latter 43*7* A 
sample of superphosphate made from aucb maieriala 
contained 397 per cent of iaadnble auttert ealy li*7t of 
phoaptoric anhydride, 97 par ceat ferric exide^ aad y% 
alttaiaa ia a aefvUe atate. 

New Cotaponada of Nitfie Acid and Acetic Acid 
with AmiBOnia.— L. Tiooat— la former papers {ComfUg 
R*ndMt, Isxviii., pp. 578 and 1267, and xcii., p. 7x5), the 
author has described the compounds of dry aBuamlawlth 
the hydracids. He now shows that it combines also in 
several proportions with the oxadda. The first of thaee 
empMuid* h»wdeecfih<d€oatdMmfitmiiiiWlmt 
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g>s to 2 equivB. of nitric icid. This anmoBiaeal nitrate 
ii solid at temperatures below — 2a*. Tlie fbrmalt of this 
bodTiaNO,HO.NHs+|NH3. Jn addHioo tbm Menu 
to be enother nitrate of the probable foraiala of— 

NO^HO.NHj ! 3NH3. 
Tlie author has also obtained two acetate!:. 

Obeervations on M. Violle'a Recent Note on the 
BeUlnc-hcat of Zinc— L. Tronst.— The author states 
that the lesults obtained by S.i^iUc-Clairc DevlSle and 
bimaeir differed very little from those published by M. E. 
Beeqactel. 

Adiion of Acid Solutions upon Stannotit Oxide. 
—A. Ditte. — Stannous hydrate may lose its water and 
beeoflte transformed into crystals of the anhydrous oxide 
nader cirenmstances which are complex and imperrcAly 
known. The crystal! isatiun may occur cither in acid or 
alkaline liquids. The author exatnines the first case in 
detail) and shows that with rrfcrencc to nxide of tin the 
•cids may be divided into two groupg. Tlio^e of the one 
group give, with this oxide, ^.nlts which ate- entirely de- 
composed by boiling water, and determine its transforma- 
tion into the crystalline oxide in conscqm ncc cf succes- 
sive rcaiftioni". These salts, decomposable by wale r, yield 
free acid, and behave absolutely like the acids themselves, 
determining the crystallisation of stannous oxide. The 
acids I f the second class <io not ;;ive rij^e to these succes- 
bi\c riatlions, and the hydrated stannous uxiJc ncier 
becomes 3nh)drous and cryitallinc under tl.i .r in:l-.icncc. 

Atflion of Ozone upon the Salts of Manganese.— 
M. Maqueni.c.^Ozone readily determines the transforma* 
tion of manganous oxide into petmangantc acid in COO* 
formity with thermic theoiy. 

CiMification of Mnnt acitlned for the Maim&tdlare 
of Champafne.— P. Jean.— Not suitable for abslradion. 

Ntitt of Kola, Gourou, or Ombene r . Ilcckel .ind 
P. Scblagdenhavilfcn. — These nuts .i:r. iIk- fruit of .S.'(T- 
eulia acuminata, an A'rican tree. 1 tic. ri:e richer :n 
caffeine than the best coffee, r.ot combined with an 
Wganic acid, but free. 1 hey also contain a very appre- 
ciable quantity of theobromine, besides cr,ipe-sugar, and 
Starch. There is but little fatty matter. 

Crystalline Forms of Zirconia.and the Conclusions 
to be drawn for its Qualitative Determination. — A. 
M. Levy and L. Bottrgeots.—This paper teqniree the ac- 
companying dUgiame. 
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Diaetaao of KoJU-R. W. AtUaeoo.— Pram the Pro- 
uttUmgi oftht Royal Soeitty. 

Alkaloids having a Mydriatic Atflion.— A. Laden- 
burg. — The substance of this memoir has already .ip- 
peared in the Chemical News. 

Industrial Society of Mulbouse.— Meeting of Nov. g, 
1881.— Papers were read on the aAion of an alkaline 
solution of potass. um ferricyanide upon aniline hydro- 
chlorate, by M. Wagner; on the applications of tannin in 
dyeing and priming, by M.J. Kachlin ; and on the menu- 
fadure of potassluui sulphocyanidea and ft cI O Cy< nide> by 
Uri de Gunsburg and J. Tscbemiae. 

Patent* Coneeraiof the Maaa'fadlnre of Artificial 
ColeuiiBfMattccn.— Abridged epecifieationeof feoiteen 
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Trichin«e and their Di*tribtttioD.^F!nMi the $aiimat 

of Science. 



Composit ion of Elcphant^s Milk I7r 
—From the yournal of Applud Sciniet, 

The Last Discoveries of F. Selmi.-^ Vemoo^In 
a letter to M. G. ErcoJanI, the ble Fior. Bdini speaks of 
a sacchaiifying agent cwitetneJ ia dw wUlsof egg. This 
itlht mote ianio rt a»t as the yolk conlaias 



Risks of Fire in the Use of the Bledkric Light and 
on Preventive Measnres^Dr. H. Mortoai*— Pioat the 
Sanitttry Enginctr. 

ProdoAion of Manares in Distmetlea.^L. Pa«- 
cbeux.— The author shows that much plaot.food ia the 
shape of potassium salts, ammoniacal and other tfln* 
genous matter, and phosphoric add is oflea ma to wasta 

in the refuse cf distilleries. 

Commercial Aluminium Sulphate —M. IMniy.~ 
From the yournal dt la Soe. d'Entouragtmtnt. 

Rice Paper.— From the ^eanrnf ef Ap^kd Sttmt*. 

Analysis of Soaps.^. Hope.— Pram the Cnnneai. 

News. 

Manufacture of Gas fiom CastOT OUs.— PnMB tha 

yournal of Gas Lighting, 

Purification Of lU-flaTOOrcd Alcohol.— M. Nandin. 
— ^The author pnpotea the nee of hydrogentsing agents. 

Mannflidhire of hialtese.— If. Dabrunfant*— Tb« 
author considers the pnbsble bearings of this new aann- 
fadure upon agriculture and upon beet-root sugar. 

A New Alkaloid extraAed from the Cinchona Bark. 
— D. Howard and J. Hcdgkin. — I-"iom the yournal of the 
Chemical Society. 

Determination of Aceton in Commercial Wood- 
Spirit. — M. Kramer. — Into a test-tube holding 50C.C. are 
poured 10 c.c. uf a binormal solution of soda to i c.c. of 
the sample under examination. There are then intro- 
duced 5 c.c. of a binormal solution of iodine, and the 
mixture is shsken. Tim precipitate of iodoform is dis- 
solved in 10 c.e. of ether and 5 c.c. of the ethereal solu- 
tion are evaporated ia a tared watch-glass. The residue 
represents lodoformi which is calculated as acetoo. 
Wood-spirit «aed ta the mimiCiAnre of aniline colotin 
should not coatsia aMTS than i per cent of aceton. 

Preparation of AltiminlaBa.— Alamiaiom stdphido Is 
obtained from powdered cryolite^ aad It is theo dceom- 
posed by heating to redness with ina tiuainge. The 
cryolite is first dissolved in water, whidi dissolves oat tha 
sodium fluoride. The residue, alomi^m flnoi Ids, is cal- 
cined with calcium snipbide, the results babig sltnaiBfaiai 
sulphide snd cslcinm fluoride. 

yuitiu Litbig't AM»al*n ddr CksmU, 
Bend sxi, Heft x. 

Hypophosphoric Acid.— T. Salser.— The antlMi^ 
former conjeAure that hypophosphoric acid is idenlieal 
with the ultimate produA of the sfwntaneous oxidation of 
phosphorus is not confirmed. The hypophosphates and 
their solutions are permanent, though the free acid imder- 
goes a pr.idual change on concentration with the forma. 
I : :,ri ( f i'\ 11. phosphoric acid. The preparation of the acid 
.Tnd the properties of its s.ills are described at length. 
The determination of hypophosphoric acid is effedied by 
titration with potassium peiinanganate. The operation fs 
performed at a gentle boil ; the sulphuric acid used for 
acidification must be free from nitrogen compounds, and 
from sny impurity w hich mi^ht drci 11 f cise ; rimanganate; 
the titratiLin must be bef;un .-it once al'te."^ adding the sul- 
phuric ai id, and must be completed as quickly as possible. 
The addition of large quantities of water must be avoided 
unless freed from dlssoivcd osygea by hoilmg for at least 
an hour. 

Origin and Constitution of /3-Nsphtboquinon and 
some of ita Derivatives.— C. Liebermann and P. Jacob- 
■m.— The atilhors treat of the formation of /3-naphtho* 
qumon from j9-naphthylamine ; the preparation of fi- iai 
a-naphthoquinon by means of the azo-compour.ds ; the 
ooastitnttoo of /S-nsphthoqainoo and of the aniiides of the 
nspb^oqnfaMHM. 

Pteparatlon ol the ftsUtfiUB and Cmaitim Con* 
pounds, and tiM laoktloB «f tha Mtlal*.— Dr. Car 
1 aetteihetg^AlnRdljr aoticed. 
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Meetings for the Week. 



SuberoD.— Dr. A. Spiegel.— The author gives an ac- 
count of oxysuberanic acid.chloro-saberonic acid, tuberen, 
and Buberan-carbonic acids. 



Ltt Uondts, Rtvut Hthdomada'trt dt% Seitnett. 

No. 5, 1882. 

Pezzer's Accumulator.— This battery ii con»truAed 
as followB : — Narrow bands of lead, 10 to 15 millimetres 
broad and 500 in length, are obtained by cutting up sheets 
of a suitable thickness, and ihey are made to take a waved 
form by being passed between the rollers of a machine 
psed for folding stufTi obliquely. Each of them is doubled 
in two, and they are placed in juxtaposition, fold upon 
fold. The free ends are then soldered together by the 
autogenous process, forming them into fringes. These 
fringes are introduced in place of the carbon and the zinc 
in a Bunsen element (RuhmkorfTs model), where some of 
them fill the porous vessel, and the others the interval 
between the porous vessel and the sides of the exterior 
vessel. The soldered ends are upwards and the folds 
downwards. Plates soldered to the upper part seive as 
elcdrodes. 



jfoumal dt Pharmaci* et dt Chimit, 
January, 1882. 
Cbetnical and Physiological Researches on the 
Ordeal Poison of the Gaboonese.— E. Meckel and F. 
Schlagdcnhauffen. — The plant in question, M'Ooundou, 
contains strychnine. No other alkaloid is present. 

A Molecular Compound of Camphor and Aldebyd. 
— P. Cazencuve. — Already noticed. 

Mercury Salicylates.— H. Lajoux and A.Grandval.— 
The neutral mercuric salicylate is insoluble in water, 
ether, and alcohol, but soluble in solutions of common 
salt. The mercury is completely masked, and gives no 
readtion even with sulphuretted hydrogen. To show its 
presence in the moist way the salicylate must be heated 
gently with sulphuric acid till it becomes flesh coloured. 
All then dissolves, and the liquid becomes colourless. 
The mercury can then be detected in the liquid by the 
ordinary reagents. The author describes also a normal 
salt, which is less stable than the neutral salicylate, and 
also a neutral and a normal salicylate. 
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TcstOAr, Mlb.—Iostitulc of Civil Enicinrcn, 8. 

— koy»l Mcdickl and CtairurgicaJ, S.jo. 

Chutocrtphic, 8. 

WiD)cs$B*v. nth.— Micro* epical, 9. 
FaiDAT, I4ih. — Aitionamica), f. 

Quckctl MicroKopical Club, 8. 
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he LONDON HOSPITAL and MEDICAL 

COLLEGE, MILE ENU, E. 



The Hotpiul contain! ocatly Soo bcdr, and it the targctt ceneral 
Hoipilal in Great Britain. The SU.MMEK StSSlt^.M mil com- 
mence on May i»t. StuJentt now cnlefing tan compete for the 
Enirance ScboUr.hipt m September, /.ll Appomlmenn ate free to 
lull Sludcnta. Special EaUi-.t niiy be mailefur MeJicil and Surgical 
ftadtice, aJio for the Couiia of Practical Surgery. 
MUNkU SCOTT, Waid en 

A. T-E 2iT T S . 
W. p. THOMPSON, C.K., Chemical Patent Agent, 
6, Lord Street, Liverpool. 

(LaSOSST PkOVISiOXAL pATeST BcstNiSS IM THE KlNOOOU.) 

Aftncifs in all CoHnttitt. 
Chemical Patenti a Specialii)'. Manual of lottrufliooa Gralii. 
PATENT LAW IN PLAIN ENGLISH, jth edition, reristd iSSa, 
by W. P. Thompsom, C.E. Briiiih portion, 6d. ; aUcountriet,!!. fid. 
" The author wriiei with the advantage of personal experience. . . . 
A very valoable digest."— £n;inMr. 

London Office :— 
W. P. THOMPSON and BOULT, jjj Hioh KotBoa.y, W.C 



UNIVERSITY OF DURHAM. 
POLLEGE OF PHYSICAL SCIENCE, 

^ NEWCASTLE-UPON-TYNE. 

A PROFESSOR OF CHEMISTRY forlhii College will be el.Oed 
CD the 3th June. Salary /fjoo, uiih two-thirdt of the Lecture Peea 
and one-third of the Laboratory Fees of Studenlicf the College. 

The appointment i> open to connpctition, and candidates for the 
offi»e are invited to apply (with tettimoniait) to Tiieo Wooo 
BtiNNiNO, Secretary to the College of Ph>aical Science. Newcailla- 
upon-Tyne. beiore Saturday, the ijih April, from whom full particu- 
lar« ai to dutiet. &c. , may be obtained. 

eT. PAUL'S SCHOOL. An examination for 

^ ftlling up about six vacaociei on the Foundation will be held o 1 
the 19th April, i88j. For information apply to Cicrk to the Governo ' i 
orjo the School Secretary, St. Paufa Chjichyard. 

]-5 EKN E kS^COLLEGE of CHEMISTKY. 

Initruflion and preparation in CHEMISTRY and the EXPERI. 
MENTAL SCIENCES under the direaioo of Profeaaor E. V 
GARDNER. K. A. S., M.S.A. 

The Class Rooms are opto from it to j a.iB.aDd from 7 to to d m 
daily, 

Bipecialfaciliiict or prraooi preparing for Goveromsol aodotbsr 
eiaminatioos. 
Private Pupils wilt find every convenience. 

Aoalyscs, Aaaayt, and Practical lovestigationa coensAad with 
Falenta, Ac, conducted. 

Prospedluaes and lull oanicolars OD application to Prof. Gardner 
at Bfrnera Colleee. aa. Keriie r«-nrr>it \V. 

M ^ • MERRY, 

ASSAYER AND ANALYT CAL CHEMIST 
. SWANSE A 

Qilicates of Soda and Potash in the state of 

*^ Soluble Glau, or in CONCF.NTRATED SOLUTION of first 
quality, suited fir the Manufafture of Soap and other puroosea 
•"PP'''"! 05 «"mi by W G0SSA(SE and Soot, Soap 

Woikj Widoea, Lancaahire. ' 
c,i-°';'^??/K*"'»' CpSTE and Co.. 19 an 1 ao. Water Uds, Tower 
Street E.G.. who bold stock ready or delivery 



yU'ater-Glass, or Soluble Silicates of 

and Potaah, in large or tmall 
?/. '? •"'""on. »» KOBEKT RUMN 
Worli« Mancbraier. 



Soda 

uantitics, and either solid 
-YS, Ardwick Chemical 



FLETCHER'S PATENT 

AUTOMATON BLOWPIPE 




JI^ , e of ih: pjtt rn. nl blowpipes on 

TZty " «■ :"'Khiing and ielf adju.ting. reqfi.ine no'^.Vp.or 
sprint, laivea, a alifiht movement of one rin adiuitinff both air and 

chemical analy»i» 10 the bra/ing of lo:omDtive boiler tubea, and is 
nr.lL""'.," ■'"'^ blowpipe «, deilred. Illu.trMed li.t 

ni ,^;r.,.rr spparatii.. January edition, price id., post free 

post fr« li'«°f'io">"t": heiting and cooking irparatai; price jd. 

THOS. FLETCHER, 
MUSEUM STREET WARRINGTON 
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IRISH HILL BAUXITE (Alum Clay). 



iHB IRISH HILL MIMING CO. are new, and always ha\e betn, the LARGEST 
PRODUCERS OP THIS CLAY, of Superior Quality, and supply the ManuSaaurtn of 
Alum, Sulphate of Alumina, and Alum-Cakei of the United Kingdom, America^ and the 
Cootipentf almost exclusively. 



Analysis by John Pattinson, Esq. 

Dried «t flis* P. 
— « 



I. 

O •T) 

S* 



Alumina •••• 

Peroxide of Iron 

Silica 

Titanic Acid 

Lime, Magnesiai Potash, Soda, and 

Sulphune Add 

Combined Water 22*30 



G«tlQd0 (cstn qual.) i&t Quality. 



0-47 
1800 

0-23 



5383 

1-57 
8-67 

5'8o 
0*83 
29*27 



and Quality. 

52-00 ^ 

4'57 

12*00 
6*20 



•a 



ri4 
24*00 



? * 
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99*97 99'9i 
MILLS are situated very 

and adjacent to Railways 



• lOO'OO 

Oar MINES, DRYING KILNS, and GRINDING 

close to the Shipping Ports of BELFAST and LARNE, 

running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyera 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Bags, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 

Kicbmoad Buildingg, 26, Cb«pd St., 

Liverpool. 
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ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AMD IRON FOUNDSKS. 

Mi m ta fll lll f ever)' dcKrirtion o( Condcni>in|;. or High'prcuurc 
lUMftaf, Pmnpiog, KollmE, WindiDKi snJ I'atcut Siciini-EDCinc*, 
W aor icqaired power, for IrricklinSi UiaiQ.ng, M iniog, Kollmg M illi, 
a|W«ter Worki purpMcs, aBd MaottftAurcrtof mty dwiiptktn ol 
Lhemicil.Collieiy, Copper Ore, Gold Miaiag. Glaai,aad ftodi'aait 

"uiack-iiiii Rtvo)ving Furnaceiof the MmI AppMMd Tf(e. 

ConpraaiDg-tacintt ior' Collieriea, Iron Works, and Weldon*! 
p^ttStBUadMDg-Fowder Procett. 

Canalk. CWi " 
Poiaab,Svlpba 



Canalk. CUoiaie, Dccomroi>Dg, Nitre Nitro-Cb'cariac, lodiaa 

'alaab. Svlpbur, Acid, aad Oiaiic I'*d(. 
""^ . ^ -"^ - Parpoaaa. 

Syaniah Omof 



OaaPMdaceri Patent fut Heating nai other Porpoaaa. 
F Witaa Buroera lor Iriah, NoiwceiaD.aBd ~ 



MWadCooitiuOioo, 
Patent Rouung Macbiaery for Brcwera.. „. _. . 
Ke>; ,18, Acid, Gaa, lodiM^ Mftri*. Kiln liili»OtrMrfu taA 

Vitriol Kcfining. j m^i^ m 

Steam Superheaters im|>rovedHrOil Tar aMlUam iMnlBg. 
Steam Sulphnr Uclicr. 
StiUa (or Oil, Keaia, and Tar. 

Wheels, bevel Mittc, aad Spur Moulded oa tba Sborletl Notice 
by PatcDt Uachioery. „ . . „ 

Makcra o( Uaftcar'a Patent Carbonatinc Furnace, Jmaa aod 
Walah'a Palest Sulphate of Soda Furnace, Piirnell aQdStafanll 
Patent Camlidaar. aod Kjaaatoa'a Pauot Alum Plan 

Photographs, Plans, and other inforoiation SOppUod 

on receipt of Order. 

ST HELU'S EMfilNE, fiOlUR, AND BiU06£ WORKS 
AND FOUNDRY, 




R■t;^vv;Tn 





BAILEY'S WATER MOTORS. 

BAILEY'S HYDRAULIC LIFTS. 
BAILEE'S 1NJ£CI0RS. 



Albion Works, Salford, Manchester. 

PUZEY'S LUMINOUS POWDER^ 
CaalaottalaaAat 

31, Aldermanbury, London. 

R . S"! MERRY 

ASSAYER AND ANALIYTOAL 0HEMI8T 
8WANSBA, 
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ON THE SPECTRUM OF CARBON.* 

J. DEWAK. M.A„ F.K.S.. JmImoium Pwiei.^r'' 
Uotocnity 0/ • — •-«■■— • 



The spedlroscopic investigations we have conontakated 
to the Society " On the Reversals of the Liact of MetaUtc 
Vapoon" have shown the importance of • thorongh and 
accnrate kaowkdge of the ultta.vi«let wobBtn of the ele- 
ments, for it ii in the lines of ahort wavaJeogth at a rule 
that the greatest emissive power U BuaiftMad* and they 
are therefore most readily reversed. Thne we have enc' 
ceedcd in reversing upwards of a hundred lines io the 
llUia-violet spearum of iron (Proc. Roy. Soc., vol. andi., 
P* The oecessiQr for aocataia dau in regard to this 
icnBOor tbeapearamladintoaateahmg study of the 
m&nm of m MBei iai B, ao4 ika naalis of this inve.tiga- 



tfoo appmied in the vdiune of the Proe. Roy. Soc. j^n 
Havlnc had occaaioo to csamine the origin of die 
difieieat fluted ncdlia of carfaan, it became apparent ttiat 
R complete knowledfO of the lelatioos of these spe^lra to 
the simple spearan of the dement coold only be reached 
by the help of a complete record of the 11 
AantrOm and Thaldo, in their memoir On the Sptctii 
of Wt Metalloids" (Nova Acta Reg. Soc. Vpui}., Sl:. j, 
vol. ix.)i give a map and table of wive-lengths uf ihc 
lines due to carbon in the visible part of the vj^cirum, as 
distinguished from the fluted epcdtra by compounds 

of carbon, — ^namely, carbonic oxide, "cyanogen, and ace- 
tylene. These lines, they state, alw.i)5 appeiirtd when 
very powerful induAion sparks were passed through the 
▼apour of any compound of carbon, or between carbon 
elcArodcs. This line spectrum is remarkable for simpli 
city, consisting of eleven lines, of which the single line in 
the yellow, followed by a triple src jp in !he green, and a 
very Strong line in the blur, i. ^ lU vividly the spcarum of 
magnesium; and as v\'e k[,</,v two modificiitlons cf the 
spefirum of magnesium wLitli b.tm to be due rcspeiftively 
to the oilde and a hydride, it e parallel between the be- 
haviour of the two elements is the more striking. The 
plates of the ultra-violet spedra of the metals by the Lite 
Piof. W. A. .Miller (f/u/. Tram., ise^; include ]ila;(.s of 
the spatk taken between metallic eledroJcs in riilTcreut 
compoLiriils of ciibon, whicS show with sufficient clear- 
ness thit there arc some five groups of lines m the ultra- 
violet speflrum of this element. In the oh.servations here 
described we have prefeired taking iiutnfe indudion 
sparks between pu:e graphite poles in diilcrent gases. 

A figure accompanying the paper represents'the ultra- 
violet spedtrum of carbon to a fccale of wave-lengths within 
the rjn^^;e ( f the rays transmitted through calcite. The 
lines figured have been observed in photographs of the 
spark of a large induflion coil, having a large Leyden jar 
in connedion with the secondary coil, between poles of 
purified graphite in air, carbonic acid gas, hydrogen, and 
coal-gas. The same lines have been observed in photo, 
grapus of the spark between iron, and between aluminium 
poles in carbonic acid gas. By comparing the photo- 
graphs taken under these different ciicumstancas,webave, 
we believe, eliminated the air lines, which are numerous 
and suongin the regkm baUieea H and T, and will form 
the sobjed of a fotaio commnoieatioa, aad also the oie- 
tallic lines which gmphtt^ pofiflod teith the ntmoit cate, 
atill exhibited. 

The grifblta was pwifled bf befog tdited ia fiao pow- 



xsaa. 
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der into fused potanh. and subsequent treatment with aqua 
regia, by prolonged ignition in a current of clilorine. and 
by treatment with hydrofluoiic acid. The well-washed 
powder was afieruurds con.pnssed into blocks by hydrauHc 
pressure between platinum plates, and from these blocks 
the eledirodcs employed were cut. Notwithstanding the 
purification the photographs of the spark between fheso 
eleftrodcs still showed very distin^ly lines of magnesiam 
arid ircn. I Ins lact shows the extreme difficulty of gettine 
nd of all mipurity, and the caution which is reqiusite in 
any reasoning depending on the assumption of chemical 
purity III the inatcnals employed. It is very possiblo liial 
the magnesium and even the iron in this case maybaVO 
been due to oxides of thoHc metals in the floating daae of 
the laboratory, which we know always contains sodian 
cotjipounds, and which at Cambridge— where the water, 
soil, and bricks contain tensible quantities of lithiiui— 
almost ah iys show traces of that element. 

The wave-lengths of the strongest carboo lines were 
determined by means of a Rutherford diftaftion graUng 
having 17.296 lines to the inch. The measures were made 
IB the following way :— The collimator and telescope of 
the goniometer were first centred hy the iitrtmment 
maker's marks. The telescope was tbeo nan carefully 
adjusted for centre by diredting it on to a distaat mark, 
taking the reading of the circle, turning the arm carryinE 
th: telescope through <8a*snd rever«ag the teksoope. 
whereby the roatk was again biojght ioto tbo fidd of 
view, and adjustments were thea made oatilthe mark had 
the same position on the cross-wltee ia both positions of 
the telescope. The grating was aat plaeed ia position, 
and, alter adjustment to the vertical plaoe, was brought 
very nearly at right angles tO the axli Of tbe collimator by 
turning it until the sodium D iiaea la the speAra of the 
second order were observed to All at equal distances n 
either side of the collinator. The email photographic 
slide, containing the sensitive plate, fitted the telescope 
in place of the eye-piece, aad so could easily be turned 
about ao axis coioddaat, or aearly so, with the optic axis 
of the telescope. Ia laUag a neasorement of the posi- 
tion of a line the appnadllate wave-length was first found 
by interpolating betweOB the acarest cadmium or oUicr 
lines of koowB wave-length ia photographs taken with 
calcite pritata. The telescope was then set to the angle 
cotreapoodiag to this approximate wave-length for the 
speArnm of the fnurth order. The lower half of the slit 
was closed by a shatter, and, the photographic slide having 
been adjusted for level, the plate was exposed to the light 
which came through the upper half of the slit, .ind gave 
an image of the lines in the lower half of the field. When 
this exposure was completed the photographic slide was 
turned round through 180' about the axis of tlie telescope, 
so as to bring to the top that part of the sensitive plate 
which had been before lowest. It was then exposed a 
second time, and thus two images of the same line were 
impressed on the plate, which were necessarily at equal 
distances on either side of the point where the axis of the 
telescope met the plate. By a subsequent measurement 
with a micronictt r under a microfcopc of the distance be- 
tween the two images, and the conversion ol this distance 
into .Tngular measure, a conntdkion was found, which was 
added to or subtracted from the reading of the circle to 
get the exncl deviation of the ray producing the line under 
observation. Another photograph of the same line was 
next taken in the same way as before, except that the 
telescope was placed at the corresponding angle on the 
other side of the collimator. I'rom the two angles thus 
found the wave-length of the line was calculated. The 
process was repeated three or four times for each line, and 
the mean wave length thus found for carbon lines were 
2297-4, 247.S 4, 250S 7, 25116, 2836 3, and 2837-3. The 
numbers dciluccd from the d lTcrent photographs of tho 
same line dificred from one another in the last figure ootyi 
so that we arc justified in assuming the first four figoiea 
to be acci;ratc in each case. The wave-lengths of tbo 

leouiaiog lioes were obtaiaed by ioierpoUtioa firon nwBp 
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Hollaiul^s Proun for MsUing Iridium, 



In this clear liauid the dark cloud caused by the titrated 
•olution of iodic sulphide i* easily distinguithed on the 
dean white aiuface of the porcelain dish. The operation 
takes 011I7 a Sew minutes. Other metals, wboM tulpbidcs 
antenente in heavy clots in the Huiie way, can prabably 
lUO t« Mtimated by this procen. 

As ddorida of silver aggloineTates in curds by agitation 
in ciaAly tha eaow w^Tthe white cloud due to a fresh 
fefBUtloaof this salt nuqr veiy eaaify be observed over a 
Mack taf£we. A lolaticni of iodic chloride, dropped into 
one of idttata of eihrer, cIvm a very disUoft whita cloud, 
which ia owM dietiaaV mcb if the prac^iution takea 
placa in a flat didi of black riaas, or one of clear white 
^aM, the nodsr tide of which nas been covered with lamp- 
Hack. The beat tempantim for clearing up the adlation 

Safitation it about ds* C. Chloride ofailver, however, 
ee not aa^oinciate m completely in as acid eolation ai 
the ralpiiitM of lead and comer in the alkaline tartrate 
eolation. In the tlightlyturnd liquid, as seen against the 
black background of the glass dish, we may, however, very 
easily distinguish the white cloud produced by the addition 
of a single drop of sodk chloiide. 



HOLLAND'S PROCESS FOR 
IRIDIUM* 

Br W. L. DUULKV. 



MELTING 



This metal has been known to chemists for some yearn, 
sltbough the public has had but little experience with it ; 
even nuniag prospc&ors are, for the mo»t part, nnfamiliar 
with its appearance and properties. 

In tbe year 1803 Smitbsoo Tennant, while investigating 
the metallic residue which remained when platinum ores 
were diisdvcd in aqna regis, thought be bad ditcoveied a 
new nelsL Desoottis, Ponrcroy, and Vaoquelia were at 
the ssma time easndnlng simitor residues, and they also 
cane to the cooclnsioa that a peculiar metal wee present ; 
battboworcr, fat 1S04, Tennaat anoooDced to the scien- 
tifie worid diat ho had proved the pRMaea of two new 
netals in disss plstlonm resMoss* to ons of which ha gave 
the asms of trf iftaM, 00 scoonnt of ths iridssesnce of som e 



of iu compounds ; sad to tlw other tbe aasM of omiu 
bscanss 01 ths psodlar odMr wfaich hs volatile oxiUc 



Iridium is (bund in coDildsfablc qnsatitiss ia the plati- 
num ores ; in the forms of platiniridiam, which is an alloy 
of platinum and iridium ; uai OHniridium or iridosminc, 
which is an alloy of osmium and iridium. The platin- 
iridium occurs in grains, and sometimes in small cubes 
with rounded edges. The iridostnine is usually found in 
the form of flat, irregular grains, and occasionally in hex> 
agonal prisms. 

The geographical distribution of this metal is quite 
wide ; It IS found in California, Oregon, Russia, East 
India, Hornio, South America, Canat'a, and Austrati.i, 
and in small quantities in France, Germany, .ind Sp un. 

As we find itii'osminc, or the sj-calicd native indium, 
it is a&jociiiled with numerous rate metals, viz., osmium, 
platinum, rhodium, rLthvniuiii, and palladium, and a!so 
with iron and copper. 

Iridium possetscs a white lustre rescnibling that of steel. 
In tlic colli It , is quite brittle, but at a while-heat it is 
Koniewli.Ht Miallf .-ible. It is one of ilic heaviest of metals, 
havini: a specific rj;raviiy ul When .in akc hoiic 

solution of the buiphate of ituiiuiii is expoBcd to sunlight, 
it deposits an impalpable blai. k powdtr, which has the very 
peculiar property of betting hro to a piece of paper satu- 
rated with alcohol when brought into contadl with the 
slightest trace of it. When heated in the air to a red-heal 
the metal is oxidised, but on raising the temperature to 



of thtOUo 



about 1000* C, h parts with its oxygen ; ber.ce, at a high 
heat (above looQl* 0,1 it Is not oaidiscd. It is insolnUe m 
acids, but is very sli|{iitiy sohtMs In aqna isgia when hwlsd 
for many hours. 

Iridium is one of the most difficultly fusible of alt metali, 
as will be seien from the following partially successful at* 
tempts to fuse it : in Gmelin's " Handbook of Cbcmiitiy" 
(vol. vi.) we find the results of sons of these experimcats. 
" Vauquelin fused it in very smsll qoantity only, on daiw 
coal ignited in a stream of^ oxygen, sod obtained a MSM* 
what duAile globule." This could not have been pnis 
iridium if the globule was duaile, as bsiUtes. "Cbildm 
fosed it by bis galvanic hatteiy into a white, strongly lus> 
trous, brittle, and stUI somewbst pototts flobnls,of spedfe 
gravity i8-66. Thi| globnle ^bably contained platisssi 
fBerxeliasl. One grm. of iridium, heated npoBChamsl 
before IMUer's oxy-hydrogen blowpipe, fnseslnlo ahri|jtt 
globule, which, however, appears to absori> ess, liaeai en 
solidifying, it tlwNM ovt sscissosness, asA caritiN sn 
formed in iU iateriof.** 

Platinum, whidi melts st a moeh lower temperaton 
than iridium, was first fused by Dr. Hare, of Philadelphia, 
the inventor of the oxy-hydrogen blowpipe. He soccesdsd 
in melting about a lbs. (mt grms.) at one time. Hs«li 
also the nrst to melt iriuum bjr this means. 

As was before ststed, ths indinm which thsss old che- 
mists claimed to have melted roust have been import, 
containing metals of lower melting-points, since one sajrt 
he " obtained a somewhat duAile globule," and aaotber 
found the specific gravity to be i8°68, when it is well 
known that pure iridium, in the cold, is not in the least 
ductile or malleable, rmd its specific gravity is ii'^S. 
Alloys of platinum, with a small percentage of inditun, 
can be comparsliveiy essily mslicd by the osy-hydregM 

blowpipe. 

In a late determination, Viollc estimates the melting- 
point of pure iridium at 1950° C, and platinum at 
1750° C. 

A few years a|;;o MM. Deville and Debray succeeded in 
modifying Dr. Hart's blowpipe to such an extent as to ob- 
tain more satisfactory result*, and in 1870 they prepared 
bars for the International Metrical System Convention, 
of 10 per cent iriditim and go per cent platinum, and they 
successfully mL-ltcd, in one charge, over 400 lbs. of thii 
alloy. This work was carried out under the superintend- 
enve of Mr. Geo. Malthey, of the firm of Johnson, 
Matthey, and Co., of London. This alloy is largely in 
use for making platinum dishes, stills, and crucibles, as 
the iridium renders the platinum much stiffcr and harder, 
and consi t]ucntly more durable than the pure metal. 

This biici outline of the history oi methods which have 
been employed for fusing iridium brings OStOWithin sinr 
months of the present time. 

At this Stage of the subject I have the pleasure of pre- 
senting to you the results of the labours of Mr. John 
Holland, the well-known gold pen manufacfturer of our 
city. Mr. Holland being engaged in the manufa£lare of 
what are known as dismond-pointed pens (the points being 
in fadl iridium), it was quite natural that he should be 
impressed with the desirability of discovering some mesoi 
of better prepsriog tbe metal to meet his own wants in 
Ms hnnen 01 msanfaAurr. About eighteen years ago be 
commenced his experiments to that end, and never ceased 
his efforts, sparing neither time nor money in lu:^ deter- 
mined pursuit of the objed. At last his labours havebetS 
crowned with complete kuccc^ih. He placed a smsll qssa- 
tity of the metal in a Hessisn cnictble, and afier railing 
it to a high heat he quickly added a stick of phospborai, 
when, greatly to bis delight, as soon as the fumes cleared 
away, he saw the liquid mass of metal in the bottom. 

It ms at tMs stsfs of the discovery that tbe autbor of 
this psper hscsme'scqnsinted with it. Per certsin pof* 
poses for wMch it was proposed to nss ths metsl, it wm 
iwiBd flseesBsiy to remove the phos^wms which it cos* 
tafawd, aad tUswss the first problem that dcmsndsd si- 
After vnieas ezperimeais, it 
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lime was best adapted to the purpose. The metal, after 
being melted and cast into suitable shape, is embedded 
in lime contained in a Hessian crucible, and subjeAed to 
a very high heat. This process is repeated several times, 
each time allowing the metal to remeJa in the furnace 
longer than before ; when, after four or five such opera- 
tiona, the phosphorus is pradically all removed, having 
combined with the lime. For the want of a better name, 
and since the metal Is rendered much tougher, we have 
tetmed this the annealing or dephanphorisiag proceis. 
The removal of the phosphonia readers the metal iHghtljr 
porous, but it is as refra&ory as the original. 

Having our time entirety occupied in enperimenting 
with an aim toWard praAical results, we were unable to 
do much scientific work; but we arc indebted to Prof. F. 
W. Clarke, of the Universi^ of Cincinnati, for aaaistance 
in this line. Prof. ClariM baa nndertalcen to analyaia of 
Ibe fiiaed metalt and, although hia woric is nnfinished, he 
llaiat that it ow rtMn a about 7I per cent of pboaphoms.* 
Tbese anaiyws are McompaaM bgr pacaliar difficoltica, 
ilace phosphoraa la aaewdemtat nreaaiidmtion in the 
analysis of plattaom aaelalt. Tbia oSni aa ialeieetiBg 
aobjed for roMaicb, wbkh at MBW fiitnra time will m 



On casting, we MNnetiaei find the metal slightly porous. 
The poliahed surface, to the naked eye, may look perfe^y 
hoaogeneotts, but under the magnifying>gUss minute 
holes may be seen. 

In order to obtain the iridium ia a coaveaient form for 
making pen points, the molten metal is poured upon an 
iron plate, when the workman immediately strikes it with 
a heavy iron, thereby flattening it out into a slab of about 
I-32nd of an inch in thickness. This slab is broken into 
email pieces, which arc then ground into the proper shape. 
The grinding is accomplished as follows: — A copper 
wheel, technically called a " hip," about 12 inches in 
diameter and i inch in tliickncfss, revolving at about 3000 
revolutions per minute, is covered with fine emery or 
corundum mixed with oil. The emery embeds itself into 
the copper, forming a rough and sharp surface. When 
the objc(^ to be ground is too small to hold in the hand, 
it is soldered on a piece of brass, which, after the griiiding, 
is dissolved in nitric acid, leaving the iridium free. One 
ounce of iridfans yialda llcom fin to lea tboutaad pan 
points. 

The iridium melted by this process is compad and 
crystalline ; it is harder than the natural metal. Its 
tcnsKc strength has not been determined as yet. Tlie 
natural grains of iridosmine are tometimes laminated in 
Btrudure and an UaUa lo apKt io the diredioB of the 

lamination. 

The operation of sawing the metal is accomplished by 
means of a copper disk, making about 5000 revolutions 
per minute, assisted by emery and water. W hen the 
metal is ground to a smooth surface by mcan.s of emery 
on a copper wheel, as described, it acquires a good polish, 
which may be increased by using " crocus powder " after- 
wards on a similar wheel. 

Iridium which has been melted by Mr. Holland's pro- 
cess is nearly as hard as the ruby, which is next in hard- 
aeaa to the diamond. It cuts glass readily ; the best files 
ate rained by attempting to file it. It has about the 
caloar of stMl. It » not attacked by adds, aad does 
■01 lanilth. Hw beet steel tools tM to aiaito aay im- 
pnseioo upon it. 

A metal with this wonderful comUaadoa of valuable 
piepertits. will uadoubtcdty find many uses to which it 
can be applied with great advantage ; and, although we 
do aoC propose to mention all its applications, yet it may 
ha of laleieet to state the result of our capeiiments witb 
Ht as nplied to tbe ilsftrlc Hgbt. Oar lint sxperiaieats 
win widi (bo iacandesceat luap, tubetitntiag iridiua Cor 



carbon, and using it in the open air. As far as the dura- 
bility of the metal was concerned, the result seemed 
favourable ; but it required such a large amount of elec- 
tricity to accomplish the result, as probably to render this 
method of lighting somewhat expensive. 

A short time ago, Mr. W. M. Thomas, of this city, 
called on Mr. Holland, requesting a piece of iridium to be 
used in connexion with the arc light. Mr. Holland bad 
a small piece prepared, which was substituted for tba 
aegaUve carbon of tho lamp. Tbe first caperimeat was 
tried for one-half hour, without any appanat dMt on the 
metal. Since then more complete 
been made, and the lamp containing tba 
of iridium has been in operation for over 
hours without any appreciaUa ioes of ONtst. The 
aaiouat of eleAridty required to maiataia it seems to be 
mneb lees than for the ordinary lamp. Tho point of light 
is always ia tbe same paeitioa, and, consequently, cau be 
used in a reieAor witboat tbe additioaal dack*work, 
which is enptoyed to aeoompUsb this rasolt witb tha 
ocdiaarv arc light. Tbe light can bo nutda vaijr staad|y, 
ce the lower carbon, which burna aad < 
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craatbles away, 

is disMased with. When tha ttetal ia ined when it 
is sabjiA to intense boat, tha phos^ras Is removed ; bat 
when hardnsss and non^rrosmli^ an nqulred, tha 
pbospboras does not ofliar aay laeonvoalenGe. 

Nora ON thb PaacsoiNO Papsa. 
B/ R. B. WAaon* ' 

Prof. Dudley has shown that the phospUdo of iridium 
is harder and more fusible than the native aastal. It 
is probably more brittle. These fads remind QS Oi 
the properties imparted to iron by the presence of 
phosphorus, carbon, and other non-metals. The physical 
propertlea of alloys, and the effed of small additions 
of noo-metala, are subJeAs of the greatest importance, 
whether omsidered in their industrial or their scientific 
aapedU We need not look further than the discussion on 
Steel rails by Dr. C. B. Dudley, and otiiers (your. Frmlh 
liut,, iWx), to see that such investigatnos an still 
In tbdr infancy, even in nguA to inn. 

Tho "dephosphorising pfOGass" for the fused iridium 
bean a otrtUaf aaakigy to (ha nse of a " basic " lining 
ia the Bessenior convertor. for tba removal of phosphorua ; 
in the latter case, however, the steel ie melted, and tha 
ingots are consequently homogeneous, while the solid bars 
of iridium become pocooa when tha phosphoias Is nmofod 
by heating with lime. 

Prof. Dudlqr States that fused iridium has lately 
been used for the poiote of ruling and drawing pens, stiles, 
conta(^l points for telegraph keys, and to replace agate in 
the bearings of analyucal balances ; it may soon be used 
also in the place of watchjowds and for MiiingBof tha 
magnetic compass. 



* Two pbotpbonis dcterminstioni, by Prof. CUike, gave 7 it per 
... - J jjij^ T. Jaalia IwwiygS p«r caatcf jpaaii. 
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Principle of a New Photographic Revolver.— J. 
Janssen. — It is known that the principle of the photo- 
graphic revolver consists in the rotatory movement of a 
sensitive plate upon which are produced successively, by 
means of a mechanical arrangement, images of the UiiTer- 
ent phases of a variable phenomenon. But in this instru- 
ment the sensitive plate is stop|>ed whenever an image has 
to be taken, and it only moves again to permit a neighbour- 
ing region, not yet adled upon, to receive a new image. 
Under these conditions a certain number of photographs 
may be taken per second, as has been done by M. Marey 
in his study on tbe flight of birds, but it is not easy to 
eaeoed the number of ten images per second. The author 
has succeeded in taking photographs upon a plate in 
motion at the speed of 0'i5 metre per second, and finds 
that than is no limit to tbe poesiblo nnaher of inu^jsa to 
I ba dbtahwd la a givsa tfaMk^M^ JtflMhn. 
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LONDON WATER SUPPLY. 
Bi WILLIAU CROOKE5. F.R.S. 

WILLIAM ODLING, M.B.. F.R.S., P.R.C.P., 
Frcfeuorof Chcmittry at lb« Cni%^nily of OsfcTd( 

and C.MEYMOTT TIDY, M B., P CS., 
Ffofcttor ol Chcmidry mr.d of I-'orcrsic Mri icUiC nt the Locdon 
Hotpiwt; Medical Ofticcr of Health for I.>.liiitti:n ; and late 
Ocpaty Medical Oficcr of Hc«tUi (oritie iiitj of Londea. 

Fcbnury tglh, ttti. 
Sir, — During the past year we have laid before yoa a \ 
leport mon^ly, on the gcneial condition and chemical | 
conlpo^i>ion of daily samples if the water delivered lo 
L'jiiiJon by the seven Companies taking their supply from 
the Kivcts Thames and I-ee. In the present Report we 
have tLsicv. and tabulated the results of cur investiga- i 
tion;. ..nd analyses of the 21S1 lamples that we have ex- | 
Biiiir.cd. I if tlicvc taii)rlts,3i2 were taki-:i fit !ii ll.c rii.tins ! 
of llic Ni'.v River Company, 3(17 fron. tl.c t!lain^i of the ; 
East I.onJon Comj any, 315 Iroiii ti c ninins of the Chehea 
CoiDpany, 309 frcm the mains o( the W'tsl Middlesex 
Company, J13 from the mains of the Lai-ibeth Company, 
317 from the mains of the Urand Jund^tion Company, and 
30H from the iBaiiit of tbt Sottthwark aod Vaoxliail 

Company. 

We desire to remind you of the pcsition we occupy with 
rcsptd to this inquiry. .Ml Report?, issued up to the litiic 
we comii:tntcJ uur work, related to a single sample of 1 
each Company's water, taken on one day only in tiie 1 
course of the month. Any criiitirr.i in praise or blame 
of the water supplied by I'.iat Comp.-«ny duiing an entire 
month was founded on the results yielded by that single 
tample. The Dirti-'uirs if the \Vater Ccnipanics feJt, 
and \sf . i^ittd With ihtin, llirit .t v.us quite iiupotsible to 
judge fairly the p'jtily or citliL-rwiic i f a ir.ur.tlTs supply by 
an odd f ample taken ."it lar.dcmi in c manner adopted. ' 
This might prove to be unsaiisfaaoiy, whilst the water I 
supplied dttiiag the rest ef the noath was good, «r vice 
vtrsd. 

Under these circumstances wc advised the Companies, 
that the right way to meet the difticulty was, in our judg- 
ment, by the examination of a daily sample. And we 
accepted the responsibility of the task on the understand- 
ing that every detail relating to the times when, and the 
places where, the samples were colkAcd, the methods of 
analysis to be adopted, and the form of the publication of 
the tesulls obtained, should kc left unreservedly in our 
bends. 

This was on all points readily agreed to. We believe 
that nothing has been left undone to steaie iwulu, tmst- 
wrottby in themselves, and sufficiently numerous to warrant 
the coitclusionti we venture to lay before you. 

One general result of importance deducible from these 
examinations has reference to the amount of organic 
matter oontained in the water. Taking the organic carbon 
as B trustworthy index of this organic matter, it appears 
that, contrary to popular though not to scientific opinion, 
the amount of organic matter present in the water supplied 
to London is, as a role, exceedingly small. It is trnethat 
the variations in proportion appear at fifit •igbt to be coo. 
eidcrablci but where the abiolnie amount 0? the organic 
matter in the water ia so minute, never exceeding the 
T,(,.th of a per cent, the varieflona from abotit one-fifth 
of th» amount and opwatda, become for the meet part 
qtdte imigniiicant. 

Farther, by an etiMiioatfoa of the ublea cciti^n hmad 
fads ere btonght out very prominently. 

Aeloseparilieliim ia nr the meet pert eeea to exist 
between the nmoeatirf organic cerbonae determined by 
the combttstion pKieesa and the amount of oxygen re- 
t\'v,T<d to exidlee the organic matter as determined by 
{ c: mangaoate. Despite some irregularities, the two quan- 

* Rtpert prtscoted to the Richl HoMurablo Iba Prcudent of the 
Local uovmBssBt Board, oa tM CemmltioB and Quality of Daily 
SaowksoC Water sepplJod to LoBdaeaittii« the ismtnt. ' 



titiee sink together en the SDnnwr comet on, and tim 
again towards winter, lioreom minor flndnations in 

the two qnantitiee are in very many cases closely alike, 
and this so gener^W as to suggest that, for praAical pur- 
poses of water analysis, jpermanganate aiiorda indiieftly 
a trustworthy messore of the orgsnic carbon preacntlne 

water. 

'Ihe ccnneAicn between the greater or less coloui^lintef 
the waters and the organic carbon is not quite aoohfioui. 

Still the broad fliiduations corresponding to the. ftU {a 
summer and rise in winter arc well marked ; and some of 
the mnre decided oscillations are likewise reproduced. 

TI.e Vac. were it t rinaiked Vythc trown, would probably 
be constant in all ea^t^-, Lcing the n.'.tural colour of pure 
water. 

As these results arc d.lTicult to see from a mere ex* 
amination of taUee, we have tepfoduced tbcm in the im 

of cuives. 

We now proceed to consider the Eeveraldetaila in Older* 
commencing with the colour of the waters. 

Cohur. 

In describing the colour of a water, we adopted in the 
first instance, in common with chemists Reneraily, certain 
arbitrary dcprtes of lint-depth, such as bluish green o, 
Rreen t, «S;c., jtllowish pietn 1, a,c., biuwn i,&c. From 
1-ebruaiy 2lbt we niide use o( cur new ctiloeir nicler, with 
which we had been experimenting for some time previously. 
This apparatus gives exceedingly accurate results, and is, 
in our opinion, a great improvement on all previous means 
(so far as ve know thcrt^) for oLtainini; a standard ef 
colour. Its n'.cde of use is briefly as follows : — 

Two liu luw w td(;cs arc filled, one with a brown aod 
the ctl tr with a blue solution, * and these are made to 
slide acrc^s each other in front of a circular aperture in a 
sheet of metal. In this way any desired combination of 
brown r.nA blue can be produced. Each prism is graduated 
along its length from I to 50, the figuref representing 
milhmeties in tinekncaa of fhe iolatioo at tbntperticutar 
part of the prism. 

On a level just below the prisms is a two-foot tube con- 
taining the water under examination, aod bavins in front 
of it a circular apertote «f the sama sixe aetlieonein 
front of the prisms. 

The stand aupporting the prisms and tube is placed 
horizontally in front of an equably lighted window. The 
observer, standing a little distance cR, sees two luminous 
disks, the lower one illuminated by light which has passed 
through two feet of the water, and the upper one illumi- 
nated by light which has patsed thtongh the respedin 
thicknesses of the brown and btue solntloaa. 

By sliding the prisms sideways one way or the other, 
it iscasylo imitate with greataccuracy the depth and tint 
the colour of the lower or water-disk. A metal pointer 
aiSxed over the centre of the upper disk shows on the 
prism scales the number of iniUimettea In thickneu 
through which the light hat passed to produce a colour 
cotresnondine lo that of the water. The results are rs* 
corded in the mltowing way— Brown : Bhie. T h us ao : le 
means that the colour of the water, seen throngb a two- 
ftaot tnhe, wet represented by to attUimctret of biowe, 
and ao mllUmetiee of blneeolMion. 

It win be ohaerved that the hnwn tint, noticeable whtn 
the water it examined thfoogh n atmtnm of two liBel, it 
more marked dming the winter than the aommer menthi. 
In the case of the Hew ftiver Compamb however, the 
period during whfeh ^ btowp tint prevaiie ia of e n cttd 
ugly short doratioo, Ihe water supplied by tbitCcmpaaf 
to ueir conaumera presenting generally the Uue tint 
charaAerittie of pnre distill ed watai; BespedUng the 

• The iolulioni are made in the following way : — 
litovH 5ofH<>OH.— Uiieolve ietric chloride ajid cobalt chlori(?c is 
diiiilled water io aach proportion ibat oos litre of the wlBtioa coo- 
lama 07 grm. of mcisllu iron, and v% gna. of Haliic cobalt. A vfty 
aiiKlit excess of free bjrdroclilo(ic scia anwt also be imsoni. 
I Blw* 5«lM(i«ii-OiaMlva f gnw. of pan oyslaUiiad cavfic **!• 
' phBMIaoaelhiealdliiini/vMtr. 
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brown colouring-matter, liowcver, wc would observe I filitt 
that in the water iupi IicJ tu Luiidon, taking the period 
when the colour Is at its ni.ixiniuin, the degree of brown 
is nothing like io great as is found during; the entire year 
in the waters of the VVeUh Lal<e» (with tiie charaacrs of 
■which we are well acquainted], and in water of a similar 
kind, such as that of Loth Katrine, frequently lauded as 
« pattern water ; and, fecondly, that there is not the 
slighte&t evidence to show that the brown tint, depcnden 
as it is on the presence of a minute trace of peaty matter 
or of some boily regembling it, renders the WMV cither 
Uijurioue to bciUth or objetdionable to tute. 

Cltarnets. 

The terms in whichweespnntlwcleanwnortttrUdity 

of a water are arbitrary. 

A large bulk of water is poured into a beaker and cx- 
•mined in a good light. Its condition is also observed in the 
tWO-foot tube. If a trace of suspended m.-ittcr be notice- 
able, wc record the water as " turbid." If on close scrutiny 
we are able to detect any suspended matter whatever, wc 
call the water " very slightly turbid, " and wc record the water 
as " tlightly turbid "when we consider it to come tciwecn 
tllOW two extremes. Nevertheless, although the terms 
•ted are arbitrary, they arc to the pradised eye definite, 
and maric with considerable exaAness drgrccs of clearness 
and turbidity* 

or the 312 samples supplied by the New River Company, 

4 were recorded as " very sliijhtly turbid" (two of these 
being in tlie month of February), and 30S as clear and 

Of the 307 samples supplied by the East London Com- 
P*t>yi30 w«re recorded aa"veiy slightly turbid," and 4 
•■•lifibtly turbid. All the samples recorded as sli^litly 
lorbia, and 15 of those recorded as ** very sivrbtly turbid," 
wwm kwoA amongst the February and March samples. 

Oftbe 315 Mmplcs supplied by the Chelsea Company, 
13 ««« teratded as "very slightly torbid*" aad of these 
6 occurred m February and Much. 

Of the 309 Munplet supplied by the West Middlesex 
Company, 4 were recorded at ali^dy turbid, and 11 as 
** very slightly turilid.** Of tbcae, the 4 slightly turbid 
■UBples. and 3 of those recofdad la" very slightly turbid ' 
O CMui ed in the month of Febraaiy. 

Of the 313 samples supplied by the Lambeth Company, 

5 were recorded as turbid, 15 as slightly turbid, and 25 as 
** very slightly turbid." Of these, the whole of the 5 turbid 
aanples. 10 of those recorded as slightly tarbid, and 9 as 
** very slightly turbid," occurred in February and March. 

Of the 317 samples supplied by the Grand JunAion 
Company, 4 were recorded as turbid, 15 as slightly 
turbicl, anil ig as " very sli(;litly turbid " : three of the tur- 
bid, ri 01' tlie kl:L;lnly turbid, and 4 of the '• vcr>' slightly 
turbid '■ tauiidcs (.■i.Lurred in Tebruary and March. 

Of the 308 samples supplied by the .Southwark and 
Vauxhall Company, 4 were recorded as turbid, 6 as slij;htly 
tuibid, and 29 as " very slightly turbid " : 3 of the turbid, 
4 of the ili^htly turbid, and 7 of the " very slightJytarbid " 
samples occurred in the month of February. 

It will be seen that a very large proportion of the morc 
or less turbid samples occurred in the months of February 
and March. 

We do not hesitate to say that the Vb'ater supplied to the 
Metropolis is, as a rule, efficiently filtered. That an occa- 
sional period will occur (»uch as in the February and 
March of the pa&tyear), when pertcA filtration becomes a 
matter of the (greatest possible diflTi'rulty, ts inevitable. 
Notli A itl.stai.dHit;, however, the exceptionally severe 
weather expcrjcnccd in the course of that winter, when 
pipes were cvtiywiiete bursting, and the ground had to be 
laid open to repair the damage, the number of turbid 
samples colleAcd were comparatively few, and the extent 
of turbidity very sl.gbt. The suspended matter is almost 
entirely of the nature of clay and sand, and on the worst 
dajrs. when the water waa recorded at " tuxbid," averaged 
coDaidtiali^ ItM than I gnia per galloD. 



Fr(c Oxygen. 

The free oxygen present has been estimated in every 
sample coUeAed, by a modification of Schiluenbecg^B 

process. 

These estimations of free oxygen in the Thames and 
Lee have both a scientific and a pradical interest. This 
is the first occasion on which a scries of experiments of 
such extent has b.en conducted And the practical truth 
\ they tonvi v is, that the waters of the Thames and Lee are 
. well ai-ratod, and contain in solution very nearly the full 
' quantity of I.e.. uxyj^cn that it is j ossible for v, ."ilc-r to dis- 
i solve, i liis I'.iL-t one v( fjrcat importance as an e\ ulence of 
the absence of Jecoinpo-,in); organic matter ; in : illicr words, 
of the .ib.sep.cc citSitr i f p'.stri sccnt or putrcsciblc matter. 
The late L)r,Millcr,i f Kuii;'? C c;lle;^c, some years ago pointed 
out that one of the characteristics of a water charged with 
obnoxious organic matter w.is the absence of oxygen in 
solution ; and, on the other hand, that the dissolved oxygen 
in water of gtiod qtialHy and bttfy taepouA to di« air was 
considerable. 

Ammonia and Organic ilatUr. 
The free and saline aamooia haa been catbnated in a 

daily sample. 

The actual organic matter present has been estlmatsd 
by determining the oxygen required to oxidise the organic 
matter, and by combustion. In estimatin ; the oxygen re- 
quired» we have adopted the method dcscnbcd in detail by 
one of onr omnber in the journal oj tht Chemical Soeitif 
(v(d< nxv., p. 461 1879)* while in the combustion process 
we have folwwed die inies laid down by Frankland and 
Annatrangi The oxygen reauired to oxidise the organic 
matter baa, since Pebrairy, ocen estimated in 7 samples 
daily, 1^., a MUDpla fiom each Company's supply. The 
organic carbon am idtrogen have beta estimated in one 
sample daily. We have also given the qoantities of oay- 
gen necessary to oxidiie the organic matter in the lanie 
water. 

Ifanbm. 

The initial haidneathaibeeneitimalediaaddlyaaiivla 

of the water. 

W'c have but uiie remark to m.ike rcoprctiny the mineral 
matter held in solution in the waters. It consists mainly 
of the carbonates of the alkaline earths, with a small 
quantity of f.ulphates, nitrates, and ciilorides. No one 
sugf^csts that these salts arc dettimt ntal to healtli ; and 
we should be prepared to contend that they arc a^ually 
useful to the animal ecnnoiiiy, as one nieaoa of Rttpp^fing 
constituenu required for the organism. 

(TabecaatiaeBd.} 



PROCEEDINGS OF SOCIETIES. 

PHILOSOPHICAL SOCIETY OF GLASGOW. 
Crkmicai. Section. 

Mr. Robirt R. TATtocK,P.C.S.\PretideBt, in the Chair. 

Mr. JotiK Clark, Ph.D., F.C.S., F.l.C, read a paper on 
" The Comf'us,i,oMi(f tomtFmtUBggsjrm^Ftnubm 

Guano Dfposi'.s," 

Some time ago Mr. J. 11. M. Fallen very kindly 
forwarded to me a number of foss:! eggs from tiie Peru- 
vian Guano Deposits, and as I thought their composition 
might interest this Society, I resolved to lay before you 
the results of my analysis. 

According to information received from Mr. Fallen, the 
eggs were found in deposit No. 3 on the principal island 
of the gtoup called the Islands of " Loboe de Afuera," at 
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I Chimicu. Nm, 



mriine. They an of two tlaM» as yoa will observt from 
Iho t i wc i i i ioM wUeh I pradnce, tbo urge eggi being tboM 
of the PdicM {PMaum Iv"*)! called on the Peraviaa 
tho AkatfM* «ad the imall eggs 



eggs those of the 
PMqyilBM or Mmnm gamotU. These eggs appoar to 
diflhr anterially fa thtir cotnpotitioo, and I shall therefore 
treat of them teparately. 

Pttiean's Egg. — The specinen of the Pelican * egg 
which I exaroioed was about the size of a goose egg. The 
shellt of which only a small portion remained, was black 
io cdoor, aod the ioterior, which was completely filled, 
consisted of two materials, corresponding respeAivcly to 
the " white " and the yolk of the egg. The portion re 
presenting the white of the egg formed the bulk of the 
ConicntF. It ',. js yellowish white in colour, of a some- 
what silky luMte, and translucent crystalline appearance. 
The part lepictcnting the yelk was bl.jck in colour, and 
of a somewhat rcMnous atpcdl, and formed a vtry small 
proportion 01 ihe content?. As the quantity of dark- 
coloured matter in one epg uas too btnall for a proper 
aoalysiii, I picked out ilie dark-coloured portions from 
several tggs, and jieparatcd the white as completely as 
possible. 

Potoyunco's F.gj;. — The interior of the small egg was 
almobt entirely tilled with ciystuls of a somewhat pearly 
lustre, and contained very little of the black matter corrc- 
■poodiogtotlwyoilk. 

AmalytU of PtlicanU B/g* 
While Porffa*. 



Potassium sulphate 
Sodinm |, 
Ajanooium 

oxalate 
chloride 



H 

l» 



Per cent. 

34-48 
1045 
S'70 

X'SS 

a*ei 

I-iee acid 

Soluble cffNdeaMtter 274 

Insoluble ». „ vm 

Celdan phoephate I'sl 

Silica .. .. oios 

Water 670 

lOVW 

Nltrogea g-6a 

Blatk PorlioM frvm Stveral Eggt. 
Soluble in HaO— 

Potassium sulphate .. a'70 

Sodium „ .. ,. .. 0*95 

Ammonium „ ........ 1*58 

oxalate 4-95 

M chloride .. 7 08 

M pfao^ate 5*86 

Free acid .. .. trace 

Soluble ofgaok matter sj'is 

Insoluble in H^>— 

Organic matter iaeolaUe in water aod 

ether 16*30 

Fatty matter tolaUe in ether .. .. a7*ao 
Celaom phoephatt •• 

Water .. .. 



}'0 
D-ao 



lOO'OO 

Nltrogea 9*01 

Anal frit of ShtlU 

Phosphate of lime 70 33 

Oxalate of lime .. none 

Carbonate ef liaei •Ihaltae lallai Ac. 29-67 

.. . . 100*00 



Anaiytis of Potoyunco'i Bgg. 
Wkit4 Portion. 



PoUssium aalphate 
Sodioai 



oxalate . . . . 
phosjphate 
„ chloride •* 

Free acid , 

Soluble organic matter, fte. 
Insoluble organic matter; .. 
Calctttn phosphate 

Silica 

Water 




Nittofea 



100*00 



When we compare these analyses, the most stiiUog 
point of difference is the ammonlnm osaiate, which is 
present in the lam egg to the exteot of 31 per cent aal 
absent in the smul one. 

I am not aware of the exaift depth at which the speci- 
mens analysed were found, but I am inclined to think that 
the small egg came from a greater depth than the Urge 
one, and judging from the results obtained by Rose and 
Raimardi. I am of opinion that the proportion of oxalate 
of ammonii:iii decreases with the depth. The question 
also very naturaJly .u.se?. \N hat is the origin of the sub- 
stances found in V..c iiutiiur of the eggs ? The large 
amount of potash whicl'. they tt r.iain renders it ur foisible 
that the salt can have rcfuUcd wholly from an ;.heratioo 
of the original contents of the egg, and they mutt be 
derived in part at least from infiltration, v.l-.i.;ti probably 
takes place by a species of endu<.ino6is. W e know at any_ 
rate from the investigations of Chevreul that oxalate of 
ammonium and potash salts are normal constiiuer.ts cf 
Peruvian guano, and according to Shephard there m 1 
mineral, which he has cillcd guanapitc, found in roundci 
masses and veins in the Peruvian deposits, which consisti 
of sulphate of potassium, sulphate of ammonium, and a 
small quantity of oxalate of ammonium ; so that we have 
no ditticulty m tracing the source of at least a great por- 
tion of the constituents of these eggs to the guano itself. 

Mr. T. N. WmTBLAW read a paper on the " Ae6m </ 
ilNMMato on Pats at a H^k tmp«nt«r«.** 

la the ordinary way of condaOtag the hard soap nuura- 
fadnrCi a eoasiderable amoOAt 01 H^IJVUria will remain 
mixed with the soap after the fiiat taaaing of spent lye, 
and from the great bulk of the sfMp a second w ashing, 
while giving a dilute glycerin with a relatively large q uantity 
of salt, will still leave glycerin far from perfeaiy remowd. 
Again, in the soft>so«p maoufadlure the glycerin is left in 
the soap, where it proDablv serves no useful purpoeet M ■ 
good soft soap can be made free from glycerin. 

Considering such points it appears desirable lo find 
some process by which the glycerin may be removed from 
the fats before beginning the soap manufadure. The de- 
composition of the fats by ammonia seemed a possible 
method of obtaining glycerin readily in a pure state, and 
the following cxpcnnicnts w ere undcrt.iken to see if the 
fat?, .iftcr trc.itn-.cnt with ammonia at a high temperature, 
were m a condition suited for tl.c manufacture of soap. 

One part of cotton-seed oil was heated in a sealed tube 
with rather more than an equal volume of strong aqueous 
ammoni.T. After continued heating to 100° C, no disiind 
decomposition seemed to take place, but after twenty- 
four hourv.wiih lepeated agitation, the bulk of the oil 
came to the Furfacc apparently unaltered. Even ■p to 
no* C. tlicrc was no maikttl tried, but from no* to 
120° the oil became decomposed with comparative rapidity, 
and a clear amber colovircd thick liquid took the place of 
the previously-turbid mixture of oil and ammonia, iodi- 
catlac cleariv that decompeaitton wao complete * Whn 
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eoU tbit a|>peared as a toft, yellowi&h white, opaque, 
■0«p>Uke mati. On heatisg foi two or three hirars in the 
watCT'bath, the ammonia WM driven off, and an oily iub< 
•taace left, with a distinft tweet taale, which on washing 
yielded glycerin. The waahed oil was heated with water, 
«ad weak caoatic aoda adotfon added, drop hjf drop, wheo 
coaBbinatim took place, and a aoap-like Mdy formed, but 
in preseaca of a irerjr alight excesa of canatic soda the 
aoapy conpovnd waa laaoeitd inaolabla, and coagulated 
into a totwh maaa. 

A aieniGir iaaolability was obaenad in pra ae nc e of a 
traceofcoBinonsaltorcarbonataof ooda. This at once 
ahewed that tbaoil waa difiarent from oriinary fatty acids, 
of wUdi tbe aeapB are more soluble io dilute caustic soda 
or salt aidationB than ia water. On adding considerable 
ezcesa of caustic to^a and boiling, no change took place 
antil tbe solution became concentrated, when evolution 
of ammonia occurred, becoming copious on fusion. By 
this process, although the glycerin is readily obtained, the 
oil ia darkened in colour, and to modified as to be un- 
aoited for soap making ; and the operation of driving the 
aaunooia off by faaioii witb canatic aoda aeema difficolt 
and impradicable. 

The change in the oil feenicd to be due to the formation 
in tome quantity of amides of the fatly aciJs, similar to 
those first examined by Uouillay in 18^3, and furU.tr ex- 
periments were undertaken to find if this were il.iiIv the 
case. The previous produflion of those amide?, wuh by 
digestion of the oils for some months with aqueous or 
slcohclic ammonia, and Carlct had only with the solid 
fats used the temperature of tbe water or salt-water bath, 
in which case be took from fifteen to twenty daya to get 
complete decomposition. 

In my expeiimentf, " tallow cake,'' "palm oil," "cotton- 
seed oil," "rosin,"' and "crude palmitic acid" were heated 
to I2U <;., as previously described, with 1 to 1} volumes 
of aqueous ammonia, and in each cage within fium three 
to six hours a distim^ change fruni turbid inixlurc to clear 
soap-like solution, indicated the completion of the rcadicn. 

In the cases of almond oil and cotton-seed oil, where 
the ammonia was perhaps more distinctly in excess, after 
four to five hours healing a separation into two layers 
seemed to indicate undecompoted oil, but on closer ex- 
amination botli layers were found to be quite clear and 
Soap-like, the separation being due probably to theinsolu- 
biUty of the amiJc in aqueous ammonis. On cooling, the 
ammonia (of which tbe greater portion teemed to be com- 
bined w.th fatty acids as ammonia soap) was neutr.iliscd 
with weak hydrochloric acid, and the oil obtained clear by 
boiling, washed, and dissolved in alcohol. 

In the case of tallow cake, the melting-ptnnt of the 
floodificd oil was 2S' C. higher than that of the corre- 
apooding fatty acids obtained by saponification of the 
tallow cake with soda and decomposing witb acid. The 
solutions of the oils from " tallow cake," " palm oil," and 
" cotton-seed oil "on cooling, deposited white crvstalline 
nodules, which, when purified by several ciyataUiaations 
from alcohol, had the following melling^peiala (taken 
in a capillaiy tuba aoapaodad who tbannoBiaiar in water, 
wUcb waa gently heated) w 



Tallow, atearamide xoi* C.) Probably 

PalmoUfpalmitamlde 96 \ still 

ColtOB-aced oil, ? 98 j impure. 

Being sufficiently near to Carlet'a melting-points of 107-5° 
for atearamide and lot" for palmitamide if allowance is 
made for the different methwls employed in taking them. 
The properties of those bodies correspond with the amides 
described by Bouillay, 1843, Downey, 1855, and Carlet, 
1859. Insoluble in water, soluble easily in hot alcohol, 
crystallising from it in white nodules, not decomposed by 
boiling solution of caustic soda, but decompoaed Vy Ancd 
caustic soda with evolution of ammonia. 

The solution of modified almond oil in hot alcohcl did 
Qot give any cryatala, though other iodicatioas of the 



presence of an amide waiagivao I audi have fiuled Co get 
any body cocnapooding to oleaaide. 

The palaUtie aeid hcatid witb MnaoalaeaeaMdloyield 
simply ••aauBonia palmiuta," aa palmttle add waa n- 
coveted fram it nochanged. Roeia waa dathened in coloar 
and modiSed in odoar, bat did net eeem to be otIienriM 
altered io prapertiea. 
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Benjamin Baker, M.I.C.E., and William Edmund Rich; 
M.I.C.E , were eleAed members of the Royal Institution. 

The Presents received since the last .Meeting were laid 
on the tabloi and the thanks of tbe Memboe letnnied for 
the same. 

Caodidatea for Mcmberahip were propoeed for cileftioo. 
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CffM^iM Rtudut Htbdowudmrtt des Sianett,d* Pdeadimu 
its Satmen. Mo. 14, April 3, i8Be. 

Haloid Salts of Silver and Potassium. — M. Ber- 
thelot. — In this memoir the author continues his tbenno* 
chemical studies on the double iodides, bromides, and 
chlorides. He concludes that the displacement of hydro- 
chloric acid, when combined with silver oxide, by hydro- 
broniic and hydriodic acids, free or combined with alkalies, 
is eift- .ti il easily and in a preponderating manner by reason 
of the thctmic preponderance of the two latter acids. 

Combination of Free Hyd.'-ogcn with Ethylen.— 
M. lierthclot. — The autlior has fotmeily thown (Annaltt 
dt Chimit ct dt Phyiiqiu) that ftee hydrogen combines 
with ethylen at a dark red heat, but only to a small extent. 
By operating at a lower temperature, and for a longer time, 
the author has succeeded in pushing the combination up to 
70 per cent. Secondary {wodnfta were almoet eatimy 
absent. • 

Spedfie Reat of Hyponittfo Oaa<>^U. Bettbeloe 
and Ogier.— The anthoaa made maaanied the entire iMat 
given up by this gaa between aoo* and afi* and between 
100* and a6*. They deduce for the mean mdeenlar ^edlie 
heat (referrad to the weight 46 grms.J between looP aad 
200" thavaiae 4>Z7'4, wMcb ialtigher than the ann of tta 
specific beats of o^ygea end nitrogen. Tbe apedfic iMaft 
of hyponitric gas, contrary to what ia the caae with tho 
gasea previously studied, is much greater between 100* 
and 26" than between 200= and 100°. 

Researches on the Passage of ElectriiAity through 
Rarefied Air. — E. Edlund. — The author concludes from 
his expetiinents that neither highly rarefied gases nor a 
vacuum can be an insulator. 

Solar Apparatus. — A. Crova. — Under this name the 
author understands arrangements for obtaining mechanical 
power from the ann'a raya. He consideta that, except ia 
veiv dry and hot diniatea, theae devicea cannot be pcafti* 
cally applicable. 

Heat due to Magnetiaation.— M. POIens.— The 
author has heated to above aoo* tbe iron core Of an elaOio* 
magnet by causing it to be Iraveraed by the alternate cur> 
rents of a Meiiten's machine. On substituting for the iron 
cores of noo-magnetisable mcUls of different degrees of 
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coDdaaibility the heatUtg WMBOt produced. On operating 
with iron of different degree* of temper, and even with 
•teel, be finde that the coeicilive force of the cores in- 
CKSM* the beating when they undergo the aAion of fre- 
quent magnetisations and demagnetisations. It is there- 
fore to the magnetisation and not to induAion currents 
that the considerable heating of eleAro-magncts in certain 
cases must be attributed. The coercitive force plays the 
same part as the rcsi!-t.ir.ce to thu pasf.Tc;'.- of eleoricity 
vrhen a wire is heated by the current ol a b.i'.tcry. 

Absorption Spetftrum of Pernitric ACid.— J. Chap- 
puis. — Pernitric acid cannot be prepared free fn m ozone. 
Fortunately, the bands of pcrnittic acid arc more inte^^e 
and their charafler is very distindi. Traces of this body 
show two lines between D and .\,ina region where o/onc 
presents no bands. Moreo%cr, the ra^s are fine and 
black, in place of the bruad grey bands with indistinA out- 
lines, \s 1,1th charsifterise czbtie. The author describes 
8 ra\s^, uf \'. Uitli Nc^. r aiiJ 4 arc the blackest, most 
dcru;i:f, ;in J ino-t charaiicnstic. No. 3 is f;rty, and does 
nor f.Lcni to s-cparatc itfclf from No. 4. No«. 6 and 7 are 
superiaiposed on band a of oxone. Band 8 is super- 
lapocM OB the two nys D. Nee. s sad 5 we vtty nne. 

Elertrolysis of OiatUled Water.— D. Tommasi.- 
The author proves experimentally that, concr,-iry to the 

statements of several physicists, nml i^pecially uf M. 
Bourgoin, pure water is capable of eltttrolj i,is, even by the 
current of ti \<.rv weak battery, providcLl lhr,t liic calories 
liberated by t>ULli battery are at lca»t c<iual to the calories 
absorbed by the water on decompotition into its elements. 

Determination of Nitric end Nitrous Acids as Am- 
monia.— A. Gayard.— The author's method is based on 
the faA that in presence of marsh-gas and soda-lime at a 
red heat the nitrogen oxides, whether free or oonbined 
with alkalies or the nitric oxides of organic mitieiai are 
totally converted into ammonia* The manipulatioos are 
idc&ucal in all noiata with thoae required by the pcoflaacs 
of Pfelifnt. WiD, aatd Vannrtnipp. The author nAies 
intimately 5 giaia. aoiiaai aeatata pfevionly dried and 
45 fnne. of mm Umo. Of thla aiatuM M to 15 grms. are 
introdocad at the bottom of the comhiMtlon-tube ; this 
portloa la inteadad lo sweep eat the ammoniacial gas by 
meaaaof acuneatof manb>|a8. With the 35 1040 grms. 
of <h* miitaie icmatniac tbera it mlaed 0*4 to O's gtm. 
of the aitioiwooainNad. Tho iriiolo It iMtodvced into 
flwtnhtt «diieb la then fined up with ofdlaanrtoda Nine, 
•Dd the eomhntdoB it carried out aa ia an on&iBry deter- 
idaatioa of aamioaia. Tbif proeees given the whole of 
lha aitntaa extatiasia Afferent forms as ammonia. To 
dMtiaiiae ia a laa^e the nitrogen in its three principal 
Cums, three determinations are needed:— i. Determina- 
tion of ammoniacal nitrogen with soda lime and calcium 
oaalate. 2. Determination of total nitrogen by the pro- 
ceai above described ; the difference gives the nitrogen 
Bieient in nitric acid. 3. Determinationof total nitrogen 
in a portion of the sample previously freed from nitrous 
acid by evaporation in the water-bath with an excess of 
acetic acid. The difference between No. i and No. 3 
shows the nitrogen p rci.cnt as nitrou!) acid. 

EffeAs of Compression upon the Hardness of Steel. 
— M. Lan. — Compression produces upon cast-iron and 
Bteel the same physical and chemical effcdls as sudden rc- 
frigvatioik 

Composition of Hydrated Carbonic Acid.— S. 
WtoUewski.— At the icmperatuie of zero, and under a 
pressure of 16 atmospheres, bydtated carbonic acid is 
composed of 1 equhr.of carbonic add (canon dioxide) and 
8 equivs. of water. 

Ammonium Bisulph-hydrate and Cyan-hydrate. — 
M. Isamberl. — Hydro-sulphuric acid and ammoniacal gas 
exert the tame pressure in a mixture, whether they are 
free or combined, the pressure of each gas being inversely 
as that of the other. As regards the ammonium hydro- 
qrtaida, tbo icaaioasof hydio^faaic acid aad of aauM* 
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ninm hydro-cyanide increase regularly with temperature. 
The tensions of the hydro-cyanide in pretence of an excess 
of free hydro-cyanic add an tlM aaaa aa thoee of hydi» 

cyanic ncid alone. 

Atftion of Sulphuretted Hydrogen upon the Saline 
Solutions of Nickel and the Metals of the Same 
Group. — M, I3aub:gny. — Not merely nukel and cobalt, 
like zinc, may be completely precipitated from the solu- 
tions of their chlorides and sulphates, but even iron is par. 
tially thrown down. Among the metals capable of yield- 
ing an insoluble sulphide.theonly one w hich is not thrown 
down by sulphuretted hydrogen from the ealutions of 
its chloride and sulphate it zinc. Its acetate, like those of 
cobalt, nickel, and iron, gives a precipitate of sulphide. 
The discrepancies in the statements of different authoritiea 
are due to variations in the conditions of the experiment ; 
in the degree of dilution of the liquid, of the neutral salt 
and water ; the nature of the acid of the salt ; the relation 
of the weight of the acid and the base and of the free ac<d 
and the water ; the temperature ; the dniation of the 
operation, and other conditions. The two isUowing ex- 
periments are noted: — (r) To o'3384 grm. neutral nickel 
acetate were added g-29 gtms. of monohydraied acetic 
acid, or 6u times the weight of the acid in the salt, (a; To 
1-256 grin, of the same acetate were added 17*03 grma. 
monohydraied acetic acid, or 20 times the weight of the 
salt, aha liquid iacach flask was made up with water to 
140 e^.: it was aatnrated with sulphuretted hydtogea 
at fi^, and the flasks wwt than tealed and left at the tem« 
perature of the atmotpheio, •l-il*— lO*. In flask Ho, s 
there appeared no preapitata after the lapte of twcaty-fBor 
hours, whilst in No. 2, containing the greatett weight of 
free acid for the same weight of water, the predpitaie wan 
dirtinA in an hoar, aad went OQ iacieasing. The liquid, 
which wat green at flnt,bad become coioonose at the end 
of tweoty>f6nr ho«i*. Only 0*0115 gtm. of the atcfcel 
sulphate had csci^>ed preeipiution. 

Ammoniacal Zir.c Chlorides. ~G. .Sndte.— .\ ihermc- 
chemical study. The author gives the quantities of heat 
liberated in the formation of tliete compounds. 

Hydrate of Hydrogen Sulphide. — M. de Forcrand. 
— Ttie composition of this hydrate is given approximately 
as HS+15UO. It is more stable than many similar 
compounds. 

Synthesis of Quinine.— E. J. Manmeod.— The dis- 
covery of HiN has given the author the BMaaa of cffiediog 
this synthesis. He will shortljr communicate to tlM 
Academy the detaila of the very simple operatloaiawUch 
H«N yields very pare quiaiaa tnlphate. He ia abont anb- 
mittiog hit prodna to theraptotic aindies. 

AAion of Fuming Nitric Acid and Hydrochloric 
Acid upon Pilocarpine.— P. Chastaing. — Pilocarpine ia 
easily converted into jabotandinc by the aAion of excess 
of fuming nitric acid, and in small quantities by the adion 
of hydrochloric acid in presence of oxygen. 

Gastiic Microzymas and Pepsir.e : Remarks on M. 
Gauticr's Note of March 6th. — A. Bcchamp. — The 
author calls in question the nature of the particles ob- 
served by M. Gautier. 

Existence of Produ<;\s Analogous to the PtomaioM 
in the Gastric and Pancreatic Digestions of vartoaa 
Albumenoid Matters.— J. Bcchamp. — The author shown 
that several albumenoid matters possess Certain propertiet 
of the ptomaines. In the normal proceseee orif digettina 
there, are formed substances possessing eimilar ehamteiL 
— notabljr that of redndag potassium ferriqraaidc a ad 
approaching cloeely to tM poiioaoot alkaloidt ia tlnlr 
chemical teadiooi. 



Buthtin it In SoeiM d^Entouragmtnt povr riniuiMt 
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History of the Diacovery of the SpeaJdng Telcphoee 
Of M. Oiaham BilL-H. la Conto dTUoBcdT-ir it 



Ckmical Notices ftom Foreign Sources, . 



Digitized by Google 



Afcilsi,tHi. 



) 



Chemical NoHces from Fonign Sourus* 



t75 



I that Mr. Ball fint mdo iIm tdcpbooc speak 
by ifplyiBg to U coMimMMS aai ndidatoiy cwftatft • 
ftuaioii of tlw ^bcatioM of tiM tMke, and tolftd tlie 
IwoUcn whetberwitb the iodnced amenta nanltinff ftom 
tlM vibiatioM tbCfliMlvai of tlw tnaaoiittcr, or bjp the 
VMiatiOM of the snlitaaco of an ioiMilieft condaaor 
placed Hi coancaioB with a vohak dtctmand tbemielves 
reanltiDC ftom the vibcatoiyejfraa. A bftciirioaeenough 
to ho niwodiiced bete ia that, in t865» Mr. Yeates, or 
Dobiia* M cadeawoniag to inprove the tdcpboae of Keia», 
leaHwd to aone extent the liqnid trammitter of Bell and 
Qfqr» for he introduced b«tween the pUlinum coataAa of 
Reies't apparatus, a drop cf water, v^hich rendered it fit 
lor the repru'Juilinn ni .Kt.cuUte sounds. 

Universal National Exhibition of 1878.— Colouring 
Matters ar.d Colours. — M. Lauth. — This hummary 
would have been very valuable if published two or three 
yean aga 

jfournal dt Pkarmacit tt de Chimit. 
Kebtuary, 1882. 

Action of Monohydrated Nitric Acid upon Mor- 
phine: Production of Picric Acid — P. Chast.iin)'.— 
This produ(flion of picilc acid shov. f; th.it the definition of 
the alkaloids given by Kcenigs — ijr,',it5ii; vegetable bases 
which are pyridic derivatives — is too absolute, and proves 
the existence in morphine of an aromatic nucleus, though 
there is room to believe that a pytidic nucleus tnay exist 
along with the aromatic nucleui. 

Certain Critical Observations on the Volumetric 
Deteroiination of Phosphoric Acid by means of 
Uranium Solution.— G. Gudiin. — This method, first 
proposed by Ncubauer for the determination of phosphoric 
acid in niine and favourably received at first 1^ most 
chemists, has not yet taken rank anoog eaaA .scientific 
aaeihoda on account of thi uregnlar fesnlu obtained in 
altamptioc to geaerallM ita use. Neubaner lenaffccd 
v«7 JodicMttely that sodium acetate ieta|da the aAioo of 
potaaeiom upon the unninm liquid, and hcnco he racom- 
menda that aU tiw detciiatoatioaa ■booM h« eitecuied 
ondar the same conditions as the preparation of the 
standard sdatloa. But sodium acetate is not alooe in 
producing this *B*& ; almost all ammoniacal salts have a 
iimilaf adinat sad ammonium acetate in a moder.-itc!y 
Coacaalfated aolution completely prevents the precipita- 
tion of uranium ferrocyanidc. Hence follows the impos' 
aibility of obtaining by this method an exsA volumetric 
determination of the phosphoric acid contained in urines 
which have undergone the ammoniacal fermentation. It 
is the same with phosphoiic acid, i&ulated as authors re- 
commend, as ammonium tna;;nc«iuni phosphate, and rc* 
diesolved in acetic acid. On the other h.inJ, certain 
chemists have found that the titration of plu sphorites by 
this method gives rei^ult^ too low, and explain this faA 
the entanglemerl of a little calcium pho'^phate by the 
uranium phosphaU- prccipit.itL-i.'. llcncc the p.'icaution 
in such cik^cs of llxinj^ the standard of the solution, not by 
sodium, but calcium phosphate. Hence we consider 
Neubauer's method as little .'id.ipted for the direct deter- 
mination of the phosphoric acil in urines, where it exists 
in the slate of various phosj hate. \Vc believe that its 
use requires in a general manner that the value of the 
uranium solution should be determined by means of the 
same kmd of salt to be determined, the prosSQCeof am- 
monium acetate being kb^olutely avoided. 

Presence of Phosphorus and Iodine in Cod Liver 
Oila. — P. Carles. — When these oils are neutral and well 
Ulered, iodine and phosphorus are absent. When the oils 
are add these bodies are found, according to the degree 
'of acldiqrt in milUgnnuBM and teotha of milligrammw. 

DotMiniaatioa of Alkaloida in Cinchona Barks.— 
II. FlicUnRiF-The author boils 20 grms. of the bark, 
finely powdered, with 80 grms. of water. To the cold 
dscocttoa is added a milk of lime cooiiMiog of 5 gms. 



lime and 50 grms. water. The mixture is evaporated in 
the water.bsth aatil it ia converted by constant stirring' 
into little clots. With this mistnn he fills a continuoaa 
eahauatioo appaiaios, coaristiaK of a tuba of glasi 
at centimetres in length, i9 of which Hi flllod an with 
the mlxtufo, which lesu upon a dfarit of brass piorecil «dth 
little holes, and coveted with a citeatar pieca of filial 



paper. This exhanstioa amaratua ia seeated to a anall* 
flakk ooatainiog ether, and heated ia a watei4ath at a 
constant temperatuie. The complete exhaustion of the 
mixtute of bark and lima la aseertained by colleAing a few 
drops of ether cootiag irom the petccdator, and adding to 
them aa equal voImsm of a aolution of 33a millipnu^ 
potassioot lotide and 434 milligrms. flOMcatie Mida in 
1 00 grms. water. The sSmIoo ought not to baeona tmbld.. 
At the and of the opciation the flask wl^ fontalns tiie 
quinine dissolvod in ether recsivee jfice. of adcclBOsmab 
solution of hydrochloric acid (3*65 grms. HCl per litre).. 
The ether is distilled, and hydrochloric acid is again added) 
until the solution becomes acid. It is then filtered, and to* 
the cold liquid is added 40 e.c. of a decinormal soda solutiois 
(4 grms. caustic soda per litre). The supernatant liqnid 
Is allowed to stand till it becomes clear, and there is then 
added to it toda-lye at specific gravity 1*3 till no further 
precipitate is produced. The precipitate is washed upon 
the filter with cold water until thr washings no longer cause 
any turbidity in a clear solution of quinine sulphate satu- 
rated in the cold. 'J he precipitate is pressed between 
leaves of filter-p.iper, and dried in the air. It is then 
detached frcni tlie paper, dried on a watch-glass over sul- 
phuric acid, and lastly in the water-bath at 100"'. The 
produdl should be at Kast 60a niillif;rms. if the bark con- 
tains 3 per cent of alkaloids. But this precipitate is not 
pure quinine. 'I'o estimate the proportion of other .ilka- 
luids the quinine obtained is boiled in thirty times its 
weight of water for an hour and (iUereJ. On cooling 
qumine hydrate is deposited. To 5 parts of the decanted 
liquid there is added l part of chlorine water and a drop 
of ammonia. If it is quinine a fine green colour will be 
produced. The dry alkaloid is soluble Itt tWan^tiOMlilS 
weight of ether if it is pure quinine. 



Moniltur Scientifique, QuttHtvillt. 
March, 188s. 

Cotaiaine.— E. von Oerichtcn. 
Codeine.— Same antbor. 

Morphine.— MM. von Gerichten and Scbrotter. 

Trimethylenic Alcohol and Trimetbylene. — August 
Freund. — I'hesc four papers are translations from Litoig't 
AnnaltH and from the BtrUhIt dtr Deuttchen Chemt 
OetMichtfi. 

Preparation of Compounda of Ccsiom and Rubl* 
dinn.— Dr. Karl Settarberg«<->Already noticed. 

" Disinfc(nion " of Alcohola of Bad Plavoni;— In 

Naudin. — Already noticed. 

Industrial Society of Mulhouse.— Meeting of Feb. 
8ih. — .MM. Sch«ffcr and Dollfus reported on their ex. 
amination of the decoIouri$cd blood albumen of Hofmeyer 
and Co. It dissolves in water without residue, but it 
becomes slightly coloured on steaming ; more than egg- 
albumen though less than the ordinary blood-albumeUr 
M. .Sch-xtTcr reported that jute bleached on the principle 
of Cross and Bevan ia much lesa darbsaed by ateamug, 
than that doao by the old pcocese. 

Chloroform as an Anzstbettc. — M. Yvon. 

New Method of Purifying Chloroform. — .M. Yvon. 

Observations on Chloroform intended for Anae* 
Bthetic Purposes.— M. Regnauld.— These papers are' 
taken from the yaurnmt it Pimmuit tt Cibaue. 

Applications of Tana l ar- Jnif KascbBn<— 1 

for insertion at length. 
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Chemical Notices from Foreign Sources. 



I CasMlcAi. Nbws, 
1 April u, lib. 



Fixation of Alumina as a Discharge on Indigo- 1 
Blue by means of Aluminium Chloride. — G. Saget.— 
Reserved for inssrtion at length. 

RMeaicbe* on Atropine;— Or. L. Pcsci.— Fiom the 
6«r««Mi ChimUa llatima. 

Rewm UnivtrstlU des Mlius, dt la MttrntbtrgUt 

No. t, January and Februuy, 188*. 
Tbis hne coataint no original cbtmical natur. 



Lt» Mondti, Rtvue Iltbdomadairt dts Scitnces. 
No. 9, 18S2. 

SubiUty of Cupric Hjrdratc— D. Toaimati.— The 
utbor givct Ua ntolt* in a tabular fenn. Awdotlon of 
iiMH gi nw a anlpbate at 0*30 per ceat prevtnta enpric 
bjrdrato frcm loaing Its water, even if lieated to loo*. 

Medical Elctflricity. — This p.iper t.innot be intelh' 
gibly reproduced witliuut the five accomp.in) in^ iJ;u^tIa" 
tions. 

Illumination of Conservatories by the ElcAric 
Ligbt. — The naked rays of the elearic light were found 
injurious; after paasiog through );lass globes they ceased 
to bave aogr bnrtral aAktn upon plants, but their efficacy 
was not great. Noaomal illumination is not fatal to 
plants, but there is 00 proof that it is beneficial. Upon 
tba wtaola the teaulu obtained at the Palace of Industiy 
am set fevowabiA 

Mo. 10, i88a. 

A Bttnmuny of thePfocedvict for Preventing ibe 
(hddatioa of Iron and Steel.— An accoont of the 
•ftanfements of a company formed for utilising tbeinven- 
tlODt of Barff and Dower, the ultimiite credit of which is 
MCfibed to Lavoisier. 

The Arrangeinentof a Manganese Battery ihc Salts 
of which arc Regenerated.— J. Roussc— The batttry in 
qucMu n i» a liunsen, in which ihc zinc is replaced by 
ftrn ni.inganese, containing .^5 ptr ccntof manganese. M. I 
Rousk; al^o proposes a nickel battery in contat^ with sul- 
phuric acid t r ammonium sulphate. Healso use!, instead 
of the sine ia a Bunsen battery, an atloy of zinc aad anti- 
nooy, laown aa Ciookat'a ailoy. 

No. ta, tSSa. 

ExtraAion of Zinc byBleAricity.— Asaeeooatof the 
Litrange process applied to blende. 

BiMlffRlflmi'f Cailra!. Ulall fiir AgrikvtiUtJCIumt, 
Vol. xi., Part 2. 

Changes and Effeas of Water in Irrigation.— J. 
Kiinig aad C. Krauch. — This memoir gives a comparison 
of the qratems of Petterssen, Abel, and Vincent, and the 
common superficial system. As regards the manurial 
a^on of the water, the absorptive power of the soil is less 
important than the precipitation of suspended particles, 
and the dircdi reception of the dissolved nutritive matter 
by the planu. The only p]ant.food retained fay the soil 
Itself is potash. The water employed does not lecm to 
have been sewage. 

Composition and Use of Falasco.— Prof. F. Sestini. 
— Falascoia a aoistan of.twanfplaatt, vaid in Italy as 

mannre. 

Manurial Experiments on Barren Heath-Soils.— 
Prof. A. Meyer. — The cost of manuring was in no case 
compensated by the increased yield. Plots left un- 
manured and those which received only potassium cbio* 
ride yielded substantially nothing. After bone-dast the 
barveet was little better. The addition of paa|i«arth and 
of |i«cB aunttita gave tbe beat vMoh. 



1 Presence of Phosphoric Acid in the Urine of the 
Herbivora.— Dr. de Leeuw. — The channel through which 
phosphuric acid is excreted dcpaadeoB ita lalaltve proper* 
tion to the lime in the food. 

Dif astiMUty of Certain Forrin Oil Cnkea.— E. v. 

Woln.— Tbe author assigns tba mtt rank to «afth.aat 
cake (ifracJkti kyfogaa) ; then follow cotion«eeed,ecaanie, 
aad sunflower seed cakee. Cocoa*ant cake appioachee 
more to palm oil cake. 

Influence of Space upon the Development and the 
Yield of Crops. — Prof. E. Wollny. — A very extensive 
memoir, from which it appears that the quality of grain is 
best when the plants stand sparsely. In root-crops the 
roots or tubers are within certain limits larger, the larger 
the space allotted to each plant. The produAion of plants 
in general increases with the iizc of the space, that is, the 
seed reproduces itself in a higher ratio. Want of room 
deprives plants of a sufficiency of ligbti heat, aad moiataiet 
and promotes the atflion of parasites. 

Milk and its Analysis. — In determining the moisture 
in niilk, M.irpmann proposes lo place ;t 'ij i n ci tton-uool 
in a chloride of calcium tube and drav, \v.u'ni air over it. 
The moisture is expelled in ten to fifteen tninutcs, and the 
fat may be extraded from the dry residue by means of 

benzol. The coiton-wool noit have beca pctvionaly freed 
from grease. 

BmtMm dt la Sod fir Chimin dt PaHtt 
Tome 37, No. 5, i88a. 

Chromic Acid and the Chromates. — Maurice Prud- 
bomma and F. Binder. — The authors give two formulc to 
represent tbe double decomposition between potassiuni 
bIcbnNnate and the salts of the diatomic metals. In case 
4^ tba aalta of barium there are formed neutral barium 
^loaMMo, Botatt in m chloride, and free chromic acid, 
whieb ia aanly dateAed by taebaa of bariam peroxide aad 
ether. Tbe iolatioB of chromic add ia additioa to potaa- 
slum chloride caa eoatala laetelv barian cblorida or 
potassium bkbronate, bat after a tinia It deposita a assail 
quantity of neutral barium chromate, previooaly held ia 
solution. In Wariogtoo's proceaa for piepariag chfomlc 
acid by ateaoi of potaMimi Mebfomato and iolpbaric 
acid, an excess of barium biditonataia added todbnhurte 
the excess of sulphuric add and potaadam blanlpbata. 
But tbis body is posiibly produced qr tbe adion of chromic 
acid upon the neutral chromate, hut not by double decom- 
position, and the process of purification seems open to 
criticism.' This method oi preparation is a new proof in 
support of the constitution ol potassium bichromate, which 
may be considered as a molecular compound of neutral 
' chromate and chromic a^id easily displaccable. 

AAion of Time upon Ferric Hydrate.— O. Tommasi 
aad O. Pdliaaari.^-Alfeady aotieed. 

Stability of Cupric Hydrate. — D. Tommasi. 

A New Class of Borotungstates. — D. Klein. — The 
author has obtained and analy&ed the boro quatuor-deci- 
tungstates of sodium (disodic), barium, potassium, silver, 
as also certain double salte. 

Quinolaine derived from Cinchonlne. — CBchener de 
Conlnck— The qoindelBa obtaiaed haa a plaaaaat odoor; 
ita deadty at o'-'i'ta&i itadar a pianaia of 775 m m. it 
boila at 336* to 337*. Thebolfii^tempenlamof^thalie 
qoia^dae it varioody atatad at 838* and ajaf. 

No Ci, 1SS2, 

This issue contains no utgmal communications. 

. K«rA«N0iwv« d*s Vtrtins sur BtfordtrtOlf ilt 

Qtrnv^Mnn. March, 188a. 
This patt coolaiat aocbemical papers. 
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MISCELLANEOUS. 



Royal Institution.— The following are the probable 
arrangements for the Friday Evening Meetings after 
Easter :— 

April 2i8t.— Prof. Dewar, " Experimental Researches of 
Henri Stc. -Claire DeviUe, Hon.M.R.l." 

April 28th.— Prof. Abel, " Some Dangerous Properties 
of Dusts." 

May sth.— Prof. R. Grant, " The Proper Motions of the 
Stars." ^ „ . . 

May iJth.— A. G. Vernon Harcourt, "The Relative 
Value of Different Modes of Lighting." 

May 19th.— Sir Frederick Bramwell. 

May 26lh. — Sir Henry S. Maine, " Sacred Laws of the 
Hindus." 

June 2od.— H. H. Statham, "The Intclkaual Basis ot 
Music." 

June gth.— Prof. Burdon Sanderson, " The Excitability 
of Plants. 



MEETINGS FO^THE WEEK. 

UoNOAT.a^tb.— Medical, 8.30. . 

Philowphical Club, 6.30. ( AnniverBary.) 

Tl-isoay, jjlh.— InMitutt of Civil Eogioccri, 8. 

Royal .Medical and Cbirureical, S.30. 

Royal Initituiion, j. " Hi»iory of Cuatomi and 

Belitfi," br Ur. E. D. Tylor. 

Society o( Arti, 8. '• The Charaflcr and Social In- 

duitrici of the Inhabitanti of China, Japao, and 
t-'ormosa," by l-ieut. ihe Hon. Henry N. Shore. 

Amhropological In»tilute, 8. " lixhibilion of Pottery 

fiom Sile»i»," by General I'itt Rivera. F.R.S. " Oo 
the Aboriginal Inhahitanta of the Andaman Islands, 
Part 1 1.," by E. II. Man. 
Wiost»D*V,l6lh.— Geological, S. , . ^ ..... 

Bdciety of Arti, t). Telephonic Commiinicalion,' by 

Licut.-Col. C. E. Webber, R.E. 

London Inititution, 12. (Annivcriary.) 

THUasDAV, 27th.— Rcyal, 4.J0. . ^ . 

Royal Inaatulian, 3. " The MeuU," by Prof. 

Dewar. 

Society of Arti, 8. "The Manufa^ure of Steel 

fronn Phoaphuric Pig-iron," by S. G. Thomat, 
F.C S., and Peicy C. Gllchriat. P.C.S. 
Fripav, aSth.— Royal IniliiutSon, 8. " Some Dangeroua 'Propertiea 
of Ousii," by Profeiaor Abel, at 9 p.m. 

Society ol Arte, 8. "National Nccettitiet at the 

Bjisciof National Education," by Dr. Ricbardaou, 
F.K.S. 

— — Quekctt Nf icroacopical Club. 8. 

SAicaOAV. 29th.— Rojal Institution, j. "History of the Science of 
I'olilica," by Mr. F. Pollock. 

J^,|~ir. J . S . MERRY. 

ASSAYER AND ANALIYTCAL CHEMIST 
SWANSEA. 

Silicates of Soda and Potash in the state of 
Soluble Glain, or in CONCENTRATED SOLUTION of (■xt.l 
nuahir auited f. r the Manufa^ure of Suap and other purpo&ef, 
•applied on bcii terms by W GOSSAOE and Sona, Soap 
Woika Widaci, Lancaaiiirc. 

London Agents. COSTE and Co., 15 an 1 20, Water Lane, Tower 
Street EC. who hold alock read y or de livery 

THE CHEMICAL NEWS 

AMD 

JOURNAL OP PHYSICAL SCIENCE. 

CHARGES FOR ADVERTISEMENTS. 

£ J. </. 

Fiv*1iDcaincolumn(abootiowordatolia«> 036 

Each additional line 006 

Wholecolumn .. .. .. .. I 15 0 

Whole page S o o 

A tttiticliOH madt for a ttritt of imttriKtu 

Cheques and Pott-OSce Orders, croa>cd "London and Coonty 
Bank,"parabla to the order of William Crooke*. 

BOY COURT, LUDQATB HILL, LONDON. E.C. 



B 



ERNERS COLLEGE of CHEMISTRY. 



Initruftion and preparation in CHEMISTRY and the EXPERI- 
UENTAL SCIENCES under the direflion of Proftiaor E. V 
GARDNER, F.A.S., M.S. A. 

The Claia Rooma are opanfrom 11 toja.m.ano trom 7to lop.ra 
daily. 

Eipecial fac il itiea or perioni preparing for Government and othar 
examinatinna. 
Private Pupila will find everycooveoience. 

Analyaei, Aaiaya. and Practical loveitigations coaoeatd with 
Patent!, fiic., conduced. „ , 

Proapeauaci and full particnlan on application to Prof. Qaidoer 
at Bernera College. 44. Bernera-Hreet W. 

PATENT BULGE BARREL MACHINE. 




Co an entirely novel principle, lately 
peifeaed and now largely uicd in 
making Flour, Petroleum, Oil, and 
other Caaki, aaving largely in coat, la 
Very aimple and can be worked by 
unskilled labour. One man can turn 
off about 40 medium-aized caaka per 
hour, and the power required is only 
one-and-a-half horac. 

Alto Stave Jointen and Heading 
Turneraon greatly improved principlea. 

Can be aeeo in operation, and full 
particulars obtained, on appl> iog to — 

ROBERT CURWEN, 
SoU Agent /or Iht Vnitrd JiiHgdom 
and Ihe Continent, 

23 & Hi Dai'RV BUILDINOS, 

Watir STttcT, Liverpool. 



PHENYLENE BROWN, 

A NEW & GREATLY IMPROVED MANUFACTURE. 
Two DittinA Shades— Red and Yellow— Perlcfl Solubility. 

THOMAS & DOWER, Limited. 
ANILISE DYE MANUFACTURERS, 
GARRATT LANE, TOOTING. S.W. 

FLETCHER'S PATENT 

AUTOMATON BLOWPIPE. 



FLETCHERS I PATENT 



AUTOMATON I'lBLOWPIPE 




Tliil at once aupctaccts the whole of the pittrrna o( blowpipfli on 
my list. It ii ae.f-liKhiing and aelf-adjuating, req'iirinc 00 lapa or 
spring valvei, a ali;;hl miivement of one pin sdjuitini; both air and 
gas at once. It is pcifcfily adipled tor all purpose:, fiom the finest 
chemical analysis to the brazing of locomotive bmlcr tubes, and la 
adapted citherns a table or hand blowpipe at deaired, Illuitraled list 
of laLorair.iv hcali"'; arparatui, January edition, price id., poat free. 
Illustrated tilt of i :" t:.: heating and cooking apparatus, price id. 
post frre. 

THOS. FLETCHER, 
MUSEUM STREET WARRINQT^N 
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AdvertismenU, 



IChkmicai. News, 



miSH HILL BAUXITE (Alum Clay). 



The IRISH HlLt MINING CO. aie rcw, cr d always have betn, the LARGEST 
PRODUCERS OF THIS CLAY, of Surcrior Quality, and supply the Manofaawcn of 
Alum, Sulphate of Alumina, and Alum-Cakc, of the United Kingdom, America, and the 
Continent, almost exclusively. 



Analysis by John Pattinson, Esq. 



» 



Dried at 212* P, 

.-lU 
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I" 2. 5" 



Alumina 

Peroxide of Iron 

Silica .•.••#«• *• « 

Titanic Acid 

Lime, Magnesia, Potash, Soda, and 
Sulphuric Acid 



59-00 
0-47 

i8*oo 
0*23 

Combined Water '* 22*30 



Ocrtrada (extra qnal,) ut Quality. 



XOO'OO 

GRINDING 



53-83 

1*57 
8-67 

5-80 
0*83 
29*27 

99*97 
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aad Qaaliiy. 

4*57 o 
12*00 
6*20 



1-14 

24*00 



99-91 
are situated 
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i 

Our MINES, DRYING KILNS, and 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
fhipfing is abundant and cheap, therefore we can f;uarantec Regular Delivery as Buyers 
reciuu e it, and are prepared to quote prices f.o.b. c.i,f., or delivered at any Port, in Bulk or 



biigs, Lump or Ground. 



RiUiiUOod fiuildiogs, a6, Cbajpcl St., 
UvetpooL 



GEOa G. 6LACKWELL, Uanagins Dinchr. 



BSTMUtHM ITgl. 

ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 

BRASS AND IRON FOUNDERS. 



33 ^ I E "Z" ' S • 
LOW LIFT STEAM JET PUMPS, 

(HALLAM-S PATENT) 

For Lifting Water from Wellt, Sttam Skipt, TtoOs, 
Rivers, Rturvoirs, 6vt 



UaoulaAonri m rvcrjr dcKtiriion o( Cundentine. or iligb-prcMure 
aiOWllVi PoxpiBCi ItoUiag, Wiodiai;, and Patent Stcam^caaincB, 
or Mjr rcquiml ptfWcr.lM Inicatiac, Uraiome, MmtDcKoUiof llUla, 



mA M«a«iaAa(«n«f even daacripiioa ol 
0n,a«ld |liaiag,OtaMi.aad aSck^uli 



of Water Worka 
Machinei). 

Black-acb KcrolviDg Furnace* cf the Mu«t Approf-ed Ty^c. 
Bcaiemcr t>t*cl-Kail Plant. 

Comprttaine-hDEiaca tor Collictie*, Itoa Wotka, and Wcldcn'a 
I'atcoi Ulcachioc-Fowdcr Proocea. 

Cauatic, Cbloraie, Dcconpoaioe. Nitre Mitio- Glycerine, Iodine 
Potaah, bui^hur, Acid, and Oxalic Pana. 

Caa Preduccii Patent for Ucatin); and other Purpntct. 

f>yntea Barsera ior liiab, Isoiwecian, aod Spaiuab Oreio(Iin- 

PetcM aevaing Machinrn' for Brewera. 

Keturta, Acid, Gfca, loiiitie, Niiiic, Nitre Nitro-Glyccrice and 



Viltitl Ivctniiic- 
<Ual 
ulpbi 

Stilla (or Oil, Rcain, and Tar. 



Steam iiiifts 
Steam Sulphur Meltcr 



tcr> improved for Uil Tar and Kcsin Refinirg. 



WbccU, Bevel Uiuc, aod Spur Moulded on (I.c Shortetl Notice 
ty Patent Machinery. 

Makcra of Uattcat'a Patent CArbonaiiag hurnace, lacea and 
Walib'* Paita* MplMt* of Soda f acaaco.PasaoU aad Sincioa'a 
Patcat CaaHlmari aad Xyaaitoa^ Patnt AhuB Plaa 

IMS auU Ml A^UuaiM, 
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ON CRYSTALLISED ANHYDROUS 
• GRAPE4SUaAR. 

«y AMMO BBHK. Pk.n. 

Alfinmotft gnpe-SQgar la a aUI« of purity hai so far 
on^ tWM alltoi — d from so alcoholic iolaUon. Two years 
an P. SoBfatet feund that tb« best Mtvent for it is methylic 
Meohdi from which moch larger and better developed 
eiTitaU caa b< obtained than from the solutioo to ethylic 
alcohol. I have found that it can even IIKIC8 eaailjr be 
prepared from a watery Bolution. 

The principle that a crystal introduceJ into the super- 
Saturated solution of the s.inie substance iiitJucc<i crystal- 
lisation, has long been applied to the pradlice of grjpe- 
augar manuf »(5iure. In order to hasten the hardening of 
the Bugir, a certain quantity of the already hardened isugir 
of a previous operation is stirred into the matt. Rut as 
the ordinary commercial grape-sugar alw.iy.-i contains the 
hydratr, tlie crystallisation so obtained is al-o iliat of ihi 
hydrate. I put the question to my&elf, What would 
happen iT, instead of the hydrate, I iniruduced the cry>ta!. 
lised anhydrous sugar into a conccnitatcJ rclution of 
ordinary grape-sugar. I tried the cxperimir.t nn ! mii>l 
confess Ihjt I had not ;r.ucli liiije that an\i:i-.r.}^ tl>e but 
crystallised hydrate would be i);c result, for I cxptaed to 
sec the anhydride transformed n tu tli-j h) diate within the 
watery solution. I was agreeably surpr s.d when, on the 
r>ext niorntng, 1 found the glass filled with a neat cryst»l- 
lisation of anhydrous grape-sugar, from which 'the liquid 
part coulJ be easily drained. The few crystals of anhy- 
dride, fir from being transformed into the hydra'e, had 
induced .-in amp^e crystallisation of their kind. The ex- 
planation of ih:s faA is found in the foHowine : — In its 
crystalline form anhydrous grape-sugar is not deliquescent, 
even in very moist weather, and it is stable in compara- 
tively dilute solutions of grape-suga'. I have kept cry<.t;ils 
exposed to the atmosphere of the laboratory for 
months and during moist weather withoal seeing them 
lose their sharp outlines and bright appearance, and I 
have repeatedly found the syrup drained from a crystal- 
lisation of anhydrous sugar to contain as much as 26 per 
cent of water. The limits of concentration, within which 
this crystalUaatioB can he obtataedt are rather wide, but 
in order to aacnrt a good remit the eolatioa ought to con- 
tain from 13 to J5 per ceot of water. It it well not to 
allow the matt to cool rapidly or the temperature to fall 
much below 30* C. ; for at a lower temperature, and before 
the remaining lymp baa been diluted ny the separation of 
tlia anlqrdraas ciyttah, CMceatnted tMutiofit an rather 
iritcaat, aad tbia viaeoaity pfeventa a tm ciyttalliiation. 
A oood Unpctatim is 30^ to 40^ C Ths tiaw wilhbi 
whtdi tha djalalliiatloB la conpifiM tniiasbttwasalialf 
a day and icfeMl ursclts, accoMiog to the purity of llw 
natf. 

Though it is always well, in order to lecore a uniform 
and speedy crystallisation, to ttait it by the Introdudion 
of some crystals, yet it is possible, and, for sugars of high 
purity, quite easy, to obtain the same crystallisation by 
simply keeping the ccncentrated solutions at a tempera- 
ture of about 30* C. for some time. Under these circum- 
atances a crystallisation of anhydrous grape-sugar takes 
place. This behaviour of grape-sugar is also unexpected. 
Soxhlet, who, a short time ago, took out patenis in differ- 
ent countries for the refining of {jrarL-suK^r by means of 
alcoholic lifiuids, and for the production of a h.^rd crystal- 
lised grape-sugar, describes one of his products expressly 
aotbobfilnMof ihsfbimvlsGliHnOv'hHaOi yettecoa- 



centrates highly a solution of very pure grsps^gar, and 
allows it to crystallise at an elevated temperatore. I bavo 
failed, under the conditions of my experiments, to obtain 
the hydrate, but that it is possible for the hydrate to Cfyatal« 
lise in large and well-developed Cfystali baa been esta- 
blished in 1877 by Halta and Stcincr,* who aaalyicd a 
crystallised hydrate of gnM>attgar,o(wbich aoms cryatals 
weighed 4 to 5 grmi., and which waa readily taken far 
cane-sugar. Thia grape*a«igar bad made the vayage from 
England to Aattralia 'and back, and during this time bad 
undergone the traaifatmatioa. 

A produd which hat for loaw time played an important 
part in the literature of thia BuUeA, ia Aatboa'a baid 
crystallised grape-sugar. At early at 1857, Aothon, in 
Prague, prepared a very pure sugar by crystallising and 
pressing the hydrate. He then hielled the press cakes 
without addition of water, and allowed the mass to solidify 
in moulds. He obtained crystalline masses, which, accord- 
ing to his analysis, contained 4*7 per cent of water, and 
for which he claimed the coniitiiution of a half hydrate of 
grape-sui;.ir of the formula 2:C6lli.!Oc) f 11^0. .■\5 he did 
not drain his crystals, he certamly h id nothing but a 
mixture of anhy itu is ^u jir ar.d liit hy Irate, the surplus 
water of the hyilr.itc l..ivinr; been cvapjratcd during tbs 
meltin;' I ii s hns aln-aly bc/n suggested by .Siohmann 
in the Latest Ci ri.nn eJilijn of •' Miispratt's Chemistry," 

Ciystalii^ed anhydrous grape-sugar, such as I have pre- 
pared from a watery solution, ha:^ the following proper- 
tics : — Dried at 30" to 40^ C, it does not retain more than 
ox percent of moisture, the tnoiiture determination being 
ni\ te at i?o'' (". It shows a neutral reaAiun with sensi- 
tive htniu-. paper. It melts in a capillary tube between 
.Tnd t45 C. It was tested in the polariscope, and 
ftio.vcd bi iiit.iMnri. Lmdolt in his book on the optical 
rdiaiory p nver of organic sub.stances (" Braunschweig," 
'871;, p 1S41 f;ivcs 32-6S grms. as the amount of pure 
grape sii^:.ir, which, taken instead of the normal weight of 
cane-su::.ir, shouKi show roo on the sc.ilc of a Ventake- 
Soleil instrument. It was found thit, if this amount was 
rapiJly dissolved in C(jld water and immeJiately polarised, 
it showed a polarisation varying between 202 and 204 : if 
it was allowed to stand for twenty-four hour.s 101 10 102. 
Thia difference is mainly due to an error in Landolt'a 
figure. Thia figure is calculated from an assumed specific 
rotation of AO '53'o. This is correal only for a concen- 
tration of 10 grma. of sugar in too cm. of solution ; but 
for a concentration ofja'dS gnu, in 100 cm., an beoonws 
- 53'S7» sccordiog to Tollent'adsluninationt. Therefore, 
32-68 grms. ought to polarise 101 'i, while the observed 
polarisation for mono-rotation was loi to I02. 

These are the laQt so far as they refer to chemistry ; 
but in view of the increaaing importance of grape-sugar 
at an article of genera] coaiompUon,! with to aod a ww 
remarks with lefiennce to the iodsslrial spplicatioa of 
these observations. 

In the ordinary procett of the maaaGiAnta of grape* 
tugar from aurch the conditloaa ate tuch that the re* 
anlting pradnA it alwayt far ftoai Miy pure grapo^augar, 



pwa the ttar^ from friddi it was derived aiay 
Though a good moihod for the qnantitativa 
detenafaiaiioa of atarcb coasiBU ia its conversion with a 
mineral acid and nbse^neat detemfaMtloa with Fsbliu's 
solution, yet in praAice atmoothaad COMpktS COBWIS l oa 
is not attainable. Tbs reaiOB for this dilfiereBea I'ca ia 
the faA that the chemist, for a complete conversion, worka 
with a very diluted solution, while the manu/adurer 
r.ecessatily works with solutions of higher density. At a 
higher density, however, the acid seems to aA on the tugar 
already formed, and before all the dextrin is converted 
into sugar the su^ar itself is partially con%-erted into 
something else, which constitutes an impurity of the final 
produtf>. So far we know very little about the nature of 
these impurities of commtrtial gr.ipe-sugar, but several 
chemists have asserted that the ictiducs which remain 
after feiaMBtatioa aad diitiUstioB are flWfe or kss ia* 
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to the hamao «7tt«n. This labjeA, thou|b, re- 
quire* a more complete inveitigation. As the piiocipat 
aw of all the grape-iugar produced it that which is made 
of it ia the naaalaaiue of fermfeoted beverans. beer, aad 
wia*, it ia aaqr to aadentaod the riiing ommad for • 
pater KtidOi 

F. Aothoft twa. twoBty yean ago, called atteatiOB to 
the disadvaotafea oHilog fhiai the nae of ioapan grape, 
sugar in wiae>aaakiag, and aoggattod a noMdy. Hw aug' 

Etioa was to rc6ae the oidioaiy giapo-aiigw aystal- 
tioo, aad tho uso of a ctntrifunl macb&e nc the re- 
novel of the Uqald impodiics. Bo sMdified tbU process 
ia so far at he used a itioog preaa lostoad of a ceatrifugal 
machine, and accordiag lo tM taitiaMMiy of aoveral che- 
mitts really prodaced an anido of nourkable purity. 
His process seems to have never heea aaed ftar any length 
of time on an extensive scale. 

Fouchard had already, in 1853, mairafadored a refined 
grape-sugar by allowing grape-sugar solutions to crystallise 
in barrels, and then withdrawing the liquid portion Uueogh 
a number of holes in the bottoms of the barrels. 

I houyh ll.c piinur-!: i f the-.i; refininR processes is Cor- 
reA, yei there in a diui^ulty uihcrent m it, which krises 
from the form ami nature of the crys^i.ilb in which the sugar 
solidifies. Under ordiniry Lirei:i:i-t.ini.cs t;rape-s>ugar 
Ciyslallites from a watery soiutii.n .is tliL- I yJratc m the 
shape of very fine tablets, wluch arc mostly grouped 
sphcriLjUy. Owing to the tineness of the tablets and the 
capillary attradtion it is ditVmult lo remove the impure 
mother-liqucr sufficiently from il.c Ltystals by means of 
a centrifugal macliine, and even a hydraulic press 

high puri;y cannot be obtained together w;th a large yield 
It ;h diOcrcnt with the cryttals of anhydrous grape-sugar, 
i iiiy arc ol a piismatic hhapc, and form loose agj;rirgationis, 
Irum wliich the syrup can be easily removed by centrifugal 
force, and which lend tliemsclves to a treatment of draining 
and washing very similar to that of cane-sugar. Under 
ihcFe circumstances it is possible to produce a grape-sugar 
which compares in purity with block and granulated cane- 
sugar. A number of applications for ^uch an article 
readily suggest themselves. The confeAioner, the 
druggist, the manufadlorer of condensed milk may use it. 
In the preparation of certain wines it can safely take the 
place of cane-sugar, but its principal use ought to be in 
the kitchen for all those preparations where utmost sweet- 
ness IS not sought for. It is not SO well suited for tea or 
coffee, though it does not quite so unfavourably compare 
with canc'sugar, at the books will have it. Toobtaia a 
moderate sweetocsa, oqaal to that prodaced by a given 
amount of cane-sugar, it ia not OMMMiy to tdte two and 
a half or three times as amcb as cane-sugar, but only 
about one and two thirds tbact Iho quantity; at least I 
have ftwnd it so, and so have aoaM of asy liicadB. 
Jerstjr Cily, April, iMj. 



LONDON WATER SUPPLY.* 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODI ING, M K , F R S , F RCP., 
ProfciiL t (.1 ChciMiti) >i ihc Univcriity of Oxfofd| 

»nd C.MEYMOTT TIDY, M.B., F.C.S., 
Piofctior o( Ll(nrli> urA ( f I nrtr.iK Medicine St the Losdon 
HospitsI; Medical (JOicct of Kealib for Itliogtaa: aad late 
Dcpuqp Madicai OiGccr of Health lor the Cliy el Modsa. 
(Coacladtd bom p. 171.) 

Gbhbrai. Comclvsions. 

ALTHot;oH any condutions that we have ourtelvea drawn 
from the large body of faAs we have placed before 
you, would, in whatever form expressed, receive doubtless 
that measure of consideration to which their greater 

* Report presented to the Rieht Hoaourable the President of the 
Local GoTcnunent Board, oa the Composition and Qnility of Daily 
Sanpln «( WaiM iBppUad M Lestdon oarioc ih« jrsar iMt. 



or less accordance with the faAs would entitle thcfls, yet 
inasmuch as the conclusions to which we have come 
in 1881 are in complete agreement with those arrived at 
by the Royal Commission oa Water Supply, who made 
their report ia 1869, we prefer, ia view of a possible imp«« 
tatioo of ptnooal bias, to cxpreae oar cooclusiaos in the 
form of csiraifti from that rapoit, rather than by the aaa 
of any laagoago ow own. This ComndsalCHi, which 
was presided over by tbo Doha of Rlchnumd, coasiMcd, 
ia addition, of the then dwraan nf the Metropolitan 
Board of Worlcs, of an Aldcrmaa of the City of Londoo, 
and of thne eminent pto fe s a ional men. Their report, we 
would teauod you, coastitates the moat raecat report 
having a Judicial charaaer* which has been made on the 
subjeft of Water supply ; and its conclusions are entir^ 
at one with those of a previous report made by a 
Committee of the House of Commons, appointed to 
enquire generally into the operatiooa aad reaulta of 
the Meuopolis Water K&, 1852. 

Bjttraeti firam tk$ R*port of the Royat CammUtitm 

OH Wattr Supf'ly.— iitq. 

Par. 128.— "This Committee (that of the House of 

Commons^, of which Mr. .\yrtrn \vas Chairman, inquired 
full) into the whole su ject, and !tio;ted at the end of 
June, ISO;. 

"As lo the main question, tl.cy dtrlared they were 
saiifhcd that both the ijiantiiy and (jualiiy of the 
water supplied from the Tliames wcie eo far satiifactory 
that thtrc was no ground for disturbing the arrangements 
made under the AA of 1852, and that any attempt to do 
so would only end in entailing a waste of capital and an 
unnecessary charge upon the owners and occupiers 
of property in the .Metropolis. 

" The water of the Lcc they found not only wholesome, 
but comparing favourably with 'hat supplied to other 
places. They agreed with the Uivtrs' Commission that 
it was liable to serious contamination, but they suggested 
certain alterations in the remedial measures proposed 
(see next paragraph), and expressed their opinion that 
when these were canied out the water supplied by 
the Companies would be of an unquestionable cbaraAer. 

Par. i2g.— "In i858 an Ait (31 and 32 Vifi., cap. 154) 
was passed, to make better provision for the preservation 
and improvement of the Kiver Lee and its tributaries. 
It was analogous to the Thames Conservancy AA 4)f 
1 866. altering the constitution of the managing body, 
«n>! rendering illegal tbe admission of aewage or o ffc nsivs 
ina.tt r into tbe river, except in tbe case of certain towns 
V I. Lie measures had been adopted for its purification. 

Par. 149. — "It admits of no question that the Metro- 
polis ought to be supplied with water that is perfcdly 

wholesome in quality And if it could be 

cleatly proved that either now, or in a proximate future, 
wholesome water conid not be obtained from the Thames 
basin, tbe question of the aiaadoaaMat of Uie source 
would demand prompt atteatioa. .... We base 
eodoavoorcd to get Um beat iofonnatioa poaiiUe, firen 
■deatiBe men of the bluest lepotatioo, aad who have had 
tht beat meaaa of aiakiag themaelvea aoqaaiatod with the 



aoqaaiatod < 

•aljcA, aad we have fNcn their evidence ita dne weight ; 
bat we have alto been ohTiged on toire points to rely ob 
other consideratioaa in arriving at our decisian. 

Par. i8a— -"Bat though fur these reasona we believe 
that tbe organic contamination of the Thames is much 
less than Is commonly imagined, still it would be 
sufficient to do great mischief, were it not for a mc«t 
beneficial provision of nature for effeAing spontancou^ty 

the purification of the streams The organic 

compounds dissolved in water appear to be of very 

* Tbe Iste Rivers Pollutioii CoRiraiidon, loinc of whoae reponi 
touch incitieBtally on the question of water supplj.contiitcd dariDC the 
greater part of it» cjiviM kr !,>o rrr'ous only, a well kaca 
agriculturiBt, and tlie cmincQi cbcmut whcu moatiily reports to tbt 
KcRittrar-Ceoeral were, id respeA M their mile nf slsiseiiiil asid 
inlcrcoces, made the lubjeA of UUlsHmBMe COBBSM fey tbS 
CoouBissioB OB Water Sepply. 
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unstable coMtitutioii, aad to be veiy eaiily decompose^!, 
the gnet agent in tbcir decompoation being oxygen, and 
the pneeM being coaiidetably hastened by the notten of 
iIm wiMr. .... This pun/ving procesi it not 
m mum dMOtetieal apecnlatlaa } we beve anindanl pnAi* 
cnl evidence, which we ihall hereafter refer to, of its feel 
aAlon on the Thames and other rivers. 

Par. i8i.— " It does not follow that all organic matter 
in water is prejudicial ; great mistakes have arisen on this 
point, as it is often given out that the very sospicion 
of organic contents of any kind in a drinking water should 
disqualify it for use. But almost all our drinks other than 
water owe their distir.ctivc qualities to the varieties 
of their organic conlttus, anj lience it is clear that 
the presence of organic matter per se i^s not necessarily 
prejudicial. It is, however, ncccsFary in potable wateis 
which contain orqanic mitter c.ircluUy to distinguish 
between such comb. nations as are innocent and such as 
•re noxious ; and here licb one uf the greatest ditticultic:. 

Par. 193. — '■ Alilioiii;h these analyses of Thamcsi waters 
(those made for th- Commission hy Drs. I'rankland 
and Odling jointly) will require repetition and extension 
before the exact value ol all itie fads can be determined, 
yet as they relate to the river at one season, they may be 
accepted as relatively corrt6, and they arc cuilicient 
to show at least not only the absence ol any increase of 
objectionable matter in llie river from Lochladc to 
Hampton, but that the variations in tlic quality, which 
commence at I^echladc, after sl.owinr; «jevcral temporary 
changes in many parts of the nvci's course, fall at 
Hampton in general to a point as low as at I.cch^aJi-,* 
end in one resped, via. the organic nitrogen, to a point 
even lower. 

Par. 194. — " And further, we cannot but 

consider it unphilotophtcal when, in addition to treating 
•e "impnritiee" aebttencee pcrfeAly- harmless even 
in nncb lergec qnantiiiee, tlie minnte qnantitiea present 
In a gallon, or any other small measure of water, ate 
multiplied by taking mafees of water such as the 
individual never has to deal with, and given to the public 
in figures ao large es tend to cause misconception 
and pcihaps unnecessary alarm in the minds of those not 
conversant with all the conditions of the case. It would 
be as Jiut to speak of the small proportion of carbonic acid 

iveseni in the atmosphere, equally in popnione cities and 
D the Alpe* aa an Impunty, and to startle those 
onacquaimed with the lUDjedk l>y giving in some large 
figures the total anantitj of that gaa present in the 
atmosphere of London. 

** Few waleie are fite bom omnic 

nutter, bet all organic matter ia not objeftionaUe in 
malt qnantitiee. 

**It It contended, and no doobt with trntb, knowing 
bcfiMriMnd the mobeUUtiee oftho ceae, tiiat although the 
Bofk walcre of the nottnteinone dietiifte of England 
and Walee contain aa mtich organic matter as the 
Thames water, there is an essential dtflereace in its 
quality. Still the evidence is by 00 means conclusive 
even on this point. Whilst on the one hand there is 
clearly far less objeiflionable matter introduced, into 
the former, on the other hand the remarkable power 
of oxidation possessed by running water, admitted more 
or less by all chemists, so destroys and removes organic 
matter that the water regains in great meastire its original 
purity, either unassisted or else further aided by filtration. 

Par. ai.j. — " 1 he evidence we have collected on lh:s 
subjeift (that of the organic impuritiei.) presents great 
diver.sitics of opinion ; but there is one result which, 
we think, is clearly deduciblc fioin the fa6s before 
us, namely, that in the [resent state of chemical science, 
analysis fails to discover, in properly filtered Thames 
water, anything pofiiucly deleterious to health. What- 
ever may be the difference of opinion with respedl to 
the time required for the removal of all the objedlionable 

• LcchUdt. what* the maio sircita Sf the nWHS Is fcw esi, 
is situated 116 mllas sbm Hsmptoo. 
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organic flsatler. all the cheniats agree that in Tbamea 
water, taken from the jmsent aouree and properly Sltered, 
all such matter haa diaappeared. and that the reaalting 
compounds, such as nitrates, &c., remaining tbotatn are 

innocuous and harmless. 

*■ Having carefully considered all the infomatba «« 
have been able to celled, we see no evidence to lead as 
to believe that the water now supplied by the Companiea 
is not generally good and wholesome. 

Par. 217. — "We are of opinion that, when eBcIeot 
measures (referring to the ACts of 1866 for the Thames 
and of 1868 for the Lee) ate adopted for excluding 
the fewi;^e anJ other pollutions from the Thames 
ar.d the Lee, and their tributaries, and for ensuring 
perfect filtration, water taken from the present sources 
will be peifectiy wholesome and of suitable quality for the 
supply of the Metropolis. 

Par. 260. — " Wc arc cf opinion : — That there is no 
evidence to lead us to believe that the water now supplied 
by the companies is not generally good and wholesome.'' 

To tlietc cxtraits from the Commission's Report wo 
will add only a few words, in yet further deprecation 
cf the alarmist statements, chemical and hygienic, so 
frequently made with regard to London water. And 
we would first call attciniur. to what is indeed a tnalier of 
co.Timon knowledge, nanieiy, tli.it the natural conditions 
of river life, irrcfpcClii.c o) d:ain.i>;e from houses and 
cultivated land, are on the one hand constantly furnishing 
organic matter to the river water, and on the other 
hand as constantly destroying this organic matter, so as 
to keep down any excess. It thus happens that a small 
proportion of organic matter, appreciably greater in winter 
than in summer, occurs as a normal constituent of most 
river waters; a constituent, however, which, as pointed 
out Iqr the Water Supply Commission, there is not 
any reason to regard as obje^oiublc. And indeed it has 
not. we believe, been eeggested that Thames water, 
at Lechlade ior instance, would be unsuitable for town 
supply bjrfeason iH Its containing a small proportion of 
organic natter ; any more than that Thirlmere Lake and 
Loch Katrine waters are unsuitable for town supply 
by reason of their containing a similar small proportion of 
organic matter. Bnt at the Companies' intake at Hamp. 
ton, the organic matter in the water of the river tt, 
in respeA to quantity, admittedly not in esceesof that in 
the water at Lechlade; while, as regards the natom 
or quality of the organic matter at the two points of the 
river, it ia nnqnestionable» aa affirmed by the Water 
Supply ComniBsion, that mere rtm iatry, however rsflned, 
haa not bean able to distinqnish a dHEncnee, or even 
to estabHsb the presumption of a difttanee. Of coarse, 
in a siriaiy chemical sense, the email proportion of 
organic matter present in Thames water el La c n l ad a as ai 
Hampton, is an " impurity"; but only iatba aameaaaao 
that the vivifying oxygen by which Tliamee water ia 
so abundantly aerated is also an inmniqr* And, in 
common with the Water Supply Commission, we telle It 
as manifest that this applicability of the word •' impurity" 
in a striAly limited and esoteric sense docs not justify iu 
use in a popular sense ; and wc maintain further, that the 
natural increase according to season, in the proportion of 
a minute and objeaionable constituent of river water as 
of lake water does not justify the river water" htina 
stigmatised from time to time as largely "polluted." 
But dckpite ol all protests, this unfounded use of the 
words " impurity "' and " pollution " will doubtless be 
continued for some time " to startle those unacquainted 
with the subjeA." Sooner or later, however, we venture 
to think that these scarecrow terms will follow in the 



• It is easy enough, by seJefiiog the period, criterion, ttaniJard.sod 
iotUDce), to naka a MMnftsoD that will cihibtt tny particulw 
waters in ■ poiitioa of baa pre-cmiocnce. Tbui in ine moatb of 
August, the organic mutter, or so cslled "pollatioo." sUk* of the Bir- 
mlngtuiTi torpor»tioQ'» walcr »nd of the Glasgow Corporstion'a 
water, wu, according to the figures given in the Rsgiitrai Qcasral'a 
Rmaft,tw!cwaa ffstteathst eltheMew Mse r.CeeipMf^ nelw 
slthoa^. i n J s sd, e tiie deB was at csUei te lbs uti i i ia i s l i M i 
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v .ikc their fellow expression, **plWnous sc\\ n;^c con- 
tananation," which, no longer tenrincto point a moral in 
the right dircAioO) baa been Judicfamily though tifdily 

abandoried. 

l>iit iiretpcflivc of chemistry, is there ariy evidence to 
show ll-.at the Crmranirs' water, yupphtd as it is to 
a poptilrtlirn of fever;il n, U'cns i f jidj-Ic, is irjuriciis to 
thtir i eahh, or that it cunstitutts a means of spreading 
typhcid or cthi-r diteait^. Ti e answer to thii queftion, 
must, it wotilJ ^cc^l, be HOuj;ht f ( r in statistics— not 
indeed in st- Itc'tcd statistics of shcrt ptriods, as of a wetk 
or fl^!tn.^lil'^ dutalion, but in st.itisiics made cut on 
a suliicicf.tly txttnsivc sc;ilt: to i xc ude ihoEC erroneous 
infeicaccs to which limited statistics are so especially 
liable. The anamr afiocded \if atatiatica of tUa charaAer 



has been made the subjeA of detailed investigation ty( 
of ourselves (Dr. Mevmott Tidy), and we reproduce, 
together with his remarks thereon, two Tables which 
he published in the Joitrnal of tkt Chtmical Socittf 
fcr May, i8£o. So far as «• Icaow their acciuaqr 
has rever been challenged : — 

"Let us compare the statistics of death in towna 
supplied by river water, with those cf towns supplied by 
det p w ell and spring waters. I have devoted much time 
time to tliis question, and in the endeavour to obtain 
a large body of f.u;? upon which to diaw some conclu^ionj, 
I have taktn the statistics for to years of iti towns 
supplied ly veil and spring water, to compare with 
the same lo years* ttatislics of 18 towns supplied by rivci 
water. My reaoltt ate atated in the fiiilewing Ta b le; ■ 



Table showing the average death-rate, and the number of deaths, &c., from various diseases daring 
10 years m 18 towns supplied by detp wcll or Bprisg water, and in tS towna (oodtiiag Londoo) 
supplied by river water. 

Bstimattd Average Diesate ef 

Popalalion. Dtsth-rsle. Diphthcris. Fever. Diarrboa. Cbolcra. 



18 K wris [il cd by wells .. 889,340 2273 
IS towns tupphcd by rivers .. 911.742 22-66 



150S 
'329 



7549 
8321 



9982 
7900 



632 
1046 




Tabls dedncad fton the Above, ahowing the deaths pet year bom the MVtntl 

Mtiinated populatioo. 



cavata per 1000 of tho 



18 towns supplied by wells. 
18 towns supplied by mm 



DipUhatla. 

O-I09S 
0*1457 



Psver. 

o«4n 

o'9ia0 



Ofantaa. 
I'lSSl 
0*8664 



0*0710 
0*1147 



0*3103 
0*3083 



Tables showINO the Averaok R.mf-s of Mortality put TbovSano of the Popvlation for ths 
Ten YtA«8 t868 to 1S77, in the Several Districts ik Lomiion a.no the Neiohbouruood. 



Compiled by Mr. Baldwin Latham, CE^ F.G.S., &c 



Name o( 
Olsuia. 



Lambeth 



Source of 
Water San Ir. 
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ss 
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Cholera 
death-rate. 


■ j 

£ !* 

ii 


C i" 

't 


Lambeth, and Southu .iik and | 
Vauxhall Water Companies [ 
bouthwaik and Vauxhall, 1 
and Lambeth Water Cot. / 


38-55 

36-02 


13*30 

i9*gS 


• 46 
1*04 


0*61 
0*41 


0'38 
0*10 


0*01 
0*83 


s*oo 


0*95 
Otis 


o'<3 

Oi>ll 


0*00 


Totals 


«• 


74*57 


43" >5 


450 


t'oa 


0*51 


«7J 


I*«l 


0*10 


O*^ 


0*04 


Average 


• • 


37*a8 


11*57 


1*15 


o*si 


0*16 


087 


0*96 


0*03 


0^<1 


OVl 


Kent Water Company 
Kent Water Company 




37'6i 
S7'S8 


ai-76 
ao*ai 


253 
1*69 


053 
o*54 


0*27 
017. 


o'8t 
o*g8 


0*03 


0*04 

0*00 


«>to 
0*19 


0-09 
0*03 


Totals .« 




75*03 


4a*W 


5*16 


1*07 


0*54 


«'79 


>*98 


Q-IO 


0*19 


O'U 


Average .. 


« « 


3r5« 


11*48 


8*58 


o*53 


0*17 


0*80 


0*99 




0*14 


0*06 



CauibcrwjU Lambetli, Souiinvark, and 
Vauxhall, and Kent Com- 
panies (Kent Company in 
part of Pecltbam) .. ... 

LewiUiam.. Lambeth and Kent Water 
Companies 



36*20 2073 a*i8 o'4i o-ax 077 ©"gj »>"07 009 003 ly^fiyt 
31*41 i3'8i r6o 0-47 0*19 067 0-67 o*oi 0*14 0*01 Hfiit 



Totals 67'62 3655 3 78 0-6S 040 f44 164 009 0-23 004 

Average •• ** 3381 i8"27 1-89 0-34 0-20 07a o'8a 004 011 002 



35'70 H'il 9^ 0*49 0^16 o*8l 1*03 o*o>5 0*11 0*013,533 4S4 
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** Then dttub, whicli, let me add, have been tetted in 
a varied pf ways, are remaikable. Tlie iS well town 
bad aa etd mated populatioo of 889,000. aai tbe 18 tim 
lowaa a popolation ot git,oooi. lo poptttatioo, tiererore, 
Ungrwevi clowly comparable. Tba well towaa had aa 
«»•(«§• deatlMate of sx-ja per iooo» aad tbe river towns 
a deatb^aM of sa 66b a dnibfwaea of O'o6 ia fkvoar of 
rivers as a water supply over wdls. Aaalyatog tbe dctailR, 
wells bave the advaauge in deaths from lever in the pro> 
ponion of 8*488 per xooo against g-iiS per 1000 in tbe 
case of rivers. Similarly in the case of cholera, wells 
stand before rivers in the proportion of 0*710 deaths per 
1000 in the well towns against 1-147 "ver towns. On 
the other hand, river towns show to advantage in diphtheria, 
1-457 deaths per 1000 being registered in river towns 
against t6<)^ in will towns. Ti.c dJTcrcnct- is most re- 
maikable );i the c^s; of disrriue.i, for in river towns 8 644 
c!cati,s ] Lr looo are recorded, wiiilsl in well towns \vc 
have an average of 11-223 deaths luuo. It is worthy 
of note, in passing, that deaths from diRcases Of tbe 
kidneys are as nearly as possible alike in both. 

" At any rate these i^iatistics, as they are on a very ex- 
tensive scale, pru\c tolerably conclusively, it appears to 
me, that there is no evidence to show any msniicn differ- 
ence in the matter of health between towns supplied by 
wells and those by rivers. 

" Again, we have in London certain placc.i supplied 
with river water, a fccond series supplied with deep chalk 
water, and a third Scries supplied with a mixture of river 
and chalk water. 1; is wortii ojr while to compare the 
death statistics of li cst; dihtrids one with another. Again 
I am indebted to Mr. Ijaldwin Latham for the Table (see 
p. 182), the det.iils of uhich I h.^ve myself verified, (r.) 
Lambeth and Wandsworth have been scledcd as dl^trict!l 
supplied with river water only, by the Limbcth and the 
Southwark and Vauxhall Water Companies ; (i.) Green- 
wich and Woolwich, as fairly comparable dislrids, sup- 
plied entirely with chalk water by tbe Kent Water Com- 
pany ; a.id (3) Camberwell and Lewisham have been taken 
as distriAs supplied partly by a company deriving their 
supply from a river (bath the Lambeth and the Southwark 
and Vauaball in the case of Camberwell, and the Lambeth 
only in the case of Lewisham) and partly with chalk water. 
The average of ten years has been taken, and the results 
show that the death-rate from all causes in the river 
distriAs and the death-rate in the well districts are prac- 
tically identical! whilst the death-rate of those distrtAs 
receiving a mixed supply is manifeEtly less than either. 
Bat what is more remarkable still is, that the deatb>rate 
from enteric fever, from scarlatina, Irom diarrbcea, from 
«GphtlMHria» and from dyaeatety is in eaeb csm slightly 
knm io tba dittiidia auppUed with river wafer tma in 
tba Astfida supftied witli wall water, whilst so fbr aa 
chahra b eooceraed tha retotas ia both an identical.*' 

Taking into consideratioa tbe results of oar calansive 
letiesof chemical aaalysesofthewatersappliodtoLoadon, 
aad tbe fad that the death-rates of wcll-wattr towaa and 
river-water towns are praAically alike, and of tha fiutber 
faA that in the Metropolis there is very littia to ehooie, 
judged by mortality, between distriAs supplied with deep- 
well water and distriAs supplied with river water, any 
slight difference being in favour of the distriAs supplied 
with river water, we are of opinion that the filtered water 
of the Thames and Lee is unimpeachable in respeA of its 
wholcsomenes^ and suitability for town supply. 
We have the honour to remain. Sir, 
Yonr obadieat Servants, 

W. Crookes, 

W. ();>L]:>(,, 

C. Mevmott Tipy. 



Rea<;^ions of Urine after U se of Balsam of Copaiba. 
— M. Thorns. — In searching for uroxanthine or indican in 
nrine, tbe similar reaAion obtained after the use of copaiba 
tboold be taken into consid8iaUen<— 7««m. dt Phtrmaei*. 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Tkurtilay, Af'ril 20, 1882. 

Dr. GiUBar. F.R.S.. President, in the Chair. 

Tub followiag certificates were read for tha fint tiioae :— 
W. L. Goodwin, R. N. Wolfenden. 

Dr. RiMSAY then read a paper " On the Atomic Volumt 
of Iodine.'"' The author has determined the atomic volume 
of boiling iodine. The experiment u as somewhat difficult 
owing to the opacity of iodine v.ipoiir ; the results o: four 
experiments wire 3407, y)'-';, 25'^^< .S7'79> the mean 
being 35'69, witli a prubablc error gl 0 7741^. The numbers 
deduced by Kopp an 1 Thorpe from the molecular volumes 
of compounds containing iodine were respcitively 37-2 
and 36. The author concludes that it may therefore bo 
accejited as proved that elements in compounds occupy 
tiid same volume as elements in the free state. Thus, the 
following elements give values in the free and combined 
stales rcspe(5\ivcly :— Bromine, 27 13, 28-1; iodine, 36-69, 
36 6; sulphur, 21-6, 22 6; phosphorus, 20 9, 20-7. Nitric 
peroxide also gives values — free, 32-0, and combined, 31-5. 

Dr. Ramsay then read a second communication, " On 
MuLitii'jr Volumes." The author compares the two well- 
known statements of Kopp — i. In homologous compounds 
for each increase of CHj the molecular volume increases 
by a mean value of 22. 2. Carbon (C) can replace hy- 
drogen {lit) without chan;;e of molecular volume, with 
the antagonistic theory of SchroeJer, w hich m.ay be shortly 
summed up in the two itatements : All elements occupy 
the same bulk, OT a multiple of that bulk, named a " stere"; 
and the stem ia a variable quantity. Doth these theories 
involve an unwarrantable assumption, viz., that the atomic 
volumes uf liquids are comparable at their boiling-points 
under equal tensions. Tbe author then pi-oceeds to give 
experiments deigned to test the validity of this assump- 
tion, and for convenience sake confines himself to tna 
alterations of the group CHa. In the first table the valoea 
for this group CH« aie given as obtained from bodies com- 
pared at tbe ooiling-poiat uader a piessore of 760 m.m. ; 
the values in 18 cases vary from 18 03 to 23*23. Great 
care wae tahea to ensure the purity of tbe substances em- 
ployed—water, methyl alcohol, ethyl alcohol, ethyl tthar. 
isoptopyl alcoholi isobntyl alcohol, methyl acatata, ethyl 
acetate, iMj^fOpyl aMair, isobntyl acetate, amyl acetate 
—aad to aDMN die aGCoracy of tba results by check ex- 
periments. It is obviona fi«n tha anmbets obtained that 
the valoe of CHi is not eeaatantat tbaboillag-poiBt nodar 
apiuiuro of 960 m.m. Tba nasi atop was to ascertain 
whether a batter agreement la obtamaUe at pressonaa 
lower or bighar thaa the aomaL Tables are tbea givn 
which indicate the volomes at pressures (a) below dw 
normal, (ft) at pressures above the oofmal, bat belew XO 
atmospheres, {c) at preuures up to the ctitiCBl polat. A 
description of the apparatus with which tha ivadla Wifa 
obtained is also given. A stody of these nanbeia show* 
(1) that the value of tbe group CHj becomes lass consCaat 
the higher tbe pressure. Thus, at a pressure of SOnilil* 
metres, it varies from 17 to 21 ; at 760 m.m., from iS'OStO 
23-2^ ; at 5000 m.m., from 20-261026-88; at 30 atmo* 
sphurc-i fruni 20-iio54-3. (2.) That as a rulo tbevalna 
of CHj increases rcj^ularly in amount with the increase 
of tfi;sion. (3.j That its value, as deduced from methyl 
alcohol and water, is exceptional. It is clear, therefore, 
that if CHj has a constant value at any temperature, that 
temperature must be very low. The author then specu- 
lates as to the con Jit on of matter, which renders the idea 
of an invariable molecular volume tenable. The expres« 
sion molecular \uluir.e means not merely the spaco 
occupied by the molecules themselves, but this space plai 
the si ace occupied by the interstices between the mole, 
cules, and the variation of tbe volume of tbe group CHg 
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ii probably iw to tlie f»£t ihat this latter ipace is not 
conitant. The author then considers the case of sclids 
crystallising in similar forms, and suggests that in such 
cases the inierstitial spaces are probably identical, and tba 
obscrv d molecular volumes would give the volumes of 
the molecules pl is a zonsiant, expressing the value of the 
interstitM^ s)<ai.r ; but untsi this constant is determined 
ni) t!t fin.iL conclusion can be dr.wvp. The relative pro- 
babi.iii.;^ the theories of Kopp and Swluoeder are then 
indic.ilL.l, .nd thf ni.thur vtatcs lhat SchticJers liypolheiis 
is untinabi!', and liiat by l-is assumption of the variability, 
within limits of lo per cent, of the " stcrc" and ihc power 
of doublmg, trebling, and quadruplint;. if necessary, the 
number cf stetei a»,s!gM;d '.<> any elt nicnt, he gives lo his 
system an appearance of toincidtnce with cxpeiimental 
results which it c'ncs not really possess. 

Dr. Japp then re^d a paper " On the Adioii of Action' 
cn I'lunanthrnquiiiont, both alont and in Iht Prcttnt* of 
Amiiitinift," by K. Japp and F. \V. Streatfield. In a 
previous piper the authors studied the afii'in of phenan- 
thraquinonc in the presence cf ammonia on aldchydf, and 
in the present paper the aAion of these two bodies on the 
kctcne-acefore, is investigated. 50 (;rnis. of powdered 
phcnantl-ruquinoi^c were mixed in a situul fla^k with 
60 grms. o( acet< r.c, and 40 c.c. of strong aqueous am- 
monia r.d'ed. Th," \\as crrked, the reaftion com- 
menced, anil the ttuiperature rose, and finally a while 
granular cr}>talline powder separated out from the dark- 
coloured supernatant liquid. The substance was purified 
from some unaltered quincne ; it melted wiih de^iimpo&i- 
tion at about 130° ; analysis indicated the formula 
Ci7H|]N0j ; it is named by the authors acetonquinimide 
of phenanthrene. This substance dissolves readily in cold 
COliCcntr.>.eJ hjdtoiblotic acid, yielding a pale yellow 
solution, which becomes green, and on, standing, deposits 
an indigO'blue i^ubstance. When much water is added, 
colourless needles were gradually foimed, which, after 
crystallisation from eiher, were obt itnrd in thin colourless 
blades, melting at •^0'5^ 90°; analysis indicated the 
fbrnola C];IIi403; it is named acetonquin of phenan- 
threne. If cx.ilc aci 1 be used instead of hydrochloric acid 
the same sub-.tance, C,;H,4()j, is formad, DUt there is no 
icdigo-blue deposit, liyttcaiinj; this compound, Ci^Hi^Oj, 
with ammonia the original substance, Ci^HijNOat is re- 
formed. Dy heating, C17II14OJ is decomposed into phea- 
antlinquinooe and acetone, and again Ct7Hi40| can be 
qfatbesised by beating these two bodies in sealed Mhes to 
100^. The Mtfcon conclude the paper witb Kmw con> 
aidenuions on the constitution of pbeaantbnqniMMie. 

Tb« following papers, tn tbe tbtoiee of the antbors, 
were read by the Sbckstary :— 

**A Study of tomt of tlu Bmth U«tat$ €9»Uiiu4 in 
SiuutnkiU," Iv H. £. Roscob. Tlw piebaUe oaieteace 
of a IMW naetat in this mineral was anaaaBGid bjr Ma- 
fgntdaein 1878, and c nfinrcd byhinilMctljrafteniraide, 
when it was named Pi.iiipp.um. The meet chataAeristk 
salt is the soluble formiate, which is deposited in well- 
defined rhombic crystals, and indeed Is the only means 
(except its constant atomic weight) of distinguishing thi* 
metal from terbium or yttrium. Terbium formiate is a 
white powder, whilst yttrium formiate is much more 
•oluble, and usually deliqaescent. The author hat investi- 
gate) the suhjtft, starting with 1500 grms. of samarskite ; 
he obtained abcut 60 grms. of oxides, containing philip- 
pium, terbium, yt'.iiurii, and Ir.itci a: erbium. These 
oxides were converted into f 'rmiatf -.ir.i] :i ino^l elaborate 
series of fr.'itt onal pr< cipit itii;!! -■, I'v .. c.irncii out in order 
to oht-zr. ll'c pu;e phiii |^piu:u salt, Lut the authi r entirely 
failed in'proLurin;: -in dxuie h.i\.r'; .,n unaltf:r.ib'e .KonKc 
weifiht ol IJ2. i i:c numbers v.vneil btitwtcn the atomic 
weights of terbia and yttria. The following conclusive I 
experiment w.is then tried 1—3 grms. cf terbia h.i\ ing an ' 
atomic we ght 01 147 9 and 3 grmi'. of crude ycria w ith ' 
atomic Weight laj'^, were rcspec'iively converted into | 
formiatef. Of each of these two formiates two-thirds 
were brought into solution separately, whilst the other i 



tbifd of lha laiUaai fomiatawaiiiilttdwith Hbm remaining 
third of ytmpunfeaBiateiaBd tibe miataic diseolved. Each 
of tito atta tdoilofia waa then adstd widi an equal bulk 
of alcohol and allowad to atand Ibr tbe saiaa leogtli of 
time. Tbe two Mlatiooa, containing respcfti«cly tarUa 
and yttiia, gave ciyatala preaenting tbe ocdinanr mpaar* 
anccs of formiatea of tertm aad yttria, bat lha tnird Mia- 
tion, containing the miMd fbrmiates, depoallad fhenttc 
] prisms, which could not ha distinguished fiom tha tap- 
posed formiate of pbilippioai. Thaaa Raaha prova that 
the mixed fenaiatct of tdUnm and yttriaat ara 
capable of ciyttalliaiag tOfathcr la a form aacribed to 

philippium. 

" On the Sf'tclrum of Ttrbium," by H. E. RoscoK and 
ScHi sxr.R. The authors have mapped carefully tha 
sptctium of tliis clement. .\ Rutherford grating was used. 
The specimen of oxtde, which ought to contain philippium 
in lar^;c quantities, should that element exist, sho ved, with 
the excepiujn of one line, which could not be identified, 
only lines bclonsingto yttrium or terbium. 

"On the Actiun of Thiofihoiphoryl Chloride upon SHv.r 
S'itrnle," by T. E. Thorpe and S. Dyson. The a .thots 
hoped by the above reaCl on to form a mixed anhydride, 
one on the type of nitric anhydride, but containing BOnie 
of the ox)gen replaced by sulphur. No &uch body was 
formed. The reaction is — 

PSCIj + 4AgN0j- AgjP04-l- AgCl-t- S0j-i-aN0Cl-t-Ne04. 
Tbe condensed prodnAa allciwafda valta to form — 

SaOjfNO,),. 

*' Sole oil the Action of the Oxychloridtt of Sulphur on 
Silver .\ilrau." by T. E. TitoRPE. 

"On the Behaviour of Zinc, Magneiium, amd Iron a$ 
Reducing Agentt ttilh Acidulated Solutioni ot FtnkSatUt'* 
by T. E. Thorpe. The author has carefully investigatad 
the conditions which accelerate or retard the reduclof 
adion of the above metal*. Tbe maxtmnm reduciag 
aAion possible with a given weight of sine is obtained bjr 
co.-icentrating the ferric aulpbate solution and diminishing 
the amount of free acid; increase of temperature aug- 
ments the reducing aAioo. Magnesium is aiBiilarljr 
affeded by varying coaditioof, but is inferior in rcdodflg 
power to zinc. In the caaa of iroa, increase of tempara* 
ture apparently decreasea the redocing powder. 

■* Exferimtnlt on tkt AtttoH «/ ntauimm Amalgam, 
Sulfhuretttd H/dnrtn, and Potatue HtdnaU, rtsfM- 
thtfy, oa Tetn- and Ptmta - liia iuiUt of PoUitimm*^ by 
V. Lawaa. Pouaaiam aaalgaia ads upon tetrathioaat*, 
forming IqrpoaalBhita ; if tha amalgam ba in aacaaa aoaac 
sulphide la alao formed ; rimilar prodoAa are formed with 
paatathionate. Sulphuretted hydfOgan with tetrathieoate 
formi hyposulphite, and precipitataa aalnhor. P wa aa i a m 
hydrate afts upon pentatbioaalai farming hypoao^pUM. 
sulphite, and sulphur ; with talraClnoaate, aulpUla SbA 
hyposulphite are formed. Moat of tbeaa icaduoaa havB 
b^n investigated quantitatively. 

The Socieiv then adjoamed to Msya, when Prof. J. 
Dewar, F.R.S.,will deliver a ledare "On Recent Devck^ 
mentaof tha Theory of Dissociation." 



Experimental Reaearcbes on the Thermic Coodae> 
tivity of Minerala and Rocks.— J. Thoulet.— Among 
the considerations needful for ascertaining the mode of 
fcrm.ii; n of minerals and rocks, one of the most im- 

pi rt.int (i.it.i is that of the temperature to which they may 
be 1 I iji: "lit by convcclion. Tl-e author namts " thermic 
rcsi>-l.u;i.c " the imie required for a tanstant quantity of 
heat which in his expcrirniTts is J4 , proLccdini; from a 
source at 100' in contact with tlic Imvcr surface of a rock, 
may reach the upper surface, at a dihtance of o 010 mftrc. 
This thermic resistance is a function of the eoeffioent of 
condudlivity, as defined by Founcr and Laii.c The 
novelty of the authoi's method is the substitution of a 
precise evaluation of limes for tha dtltniiaatlOB Of tSflt* 
peraiures.— CVm/<<i Rtndui. 
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NOTICES OF BOOKS. 



On ike Pri$*nt Condition of the Royal Military Academy, 
WooluUk. By an £x-Profeuor (wbo scnred for iweaty* 
■ia jaan*) Loadea : BallBatyae» Haaaen* aad Co. 

Tnaafbor of Uiia paaaplilet. Mr. C. L. Bloxam, has. at 
a taaehar of dicaiittiy aad physics, few equals and no 
aapctior ia tba Uaiiad Kiagdoai. For a quarter of a cen. 
taiy he falfillcd his duties at the Royal Military Academy 
ably and faithfully, but he has been ultimately compelled 
to resign because the auihoritier, who ought to have sup- 
petted him, connived at disorder and tolerated a laxity of 
condaA on the part of the students — we beg pardon, 
"Gentlemen CaJets" — which to our non-offjci.il mind 
seems eminently out of keeping in a Milit.tiy College, and 
which would rot be tolerated for a f,ingle week in similar 
establishments in Germany, or even in France. During 
the first fourteen years of Mr. Blox.im'a long term of 
office down to 1870 everything was on a satisfaAory 
footinjj. " The cadets were paraded and marched into 
the let'ture-room in charge of a licu:cnan', whu remained 
throughout tlie leisure in order to command silence and 
attention. The A^si&tant InspeiTtor aho attended the 
ledlures, and the Inspector of Studies was a frequent 
visitor in his official capacity. The Governor would gene- 
rally give tl'.e i-anclion of his presence at the opening 
ledlurc of each «crm and on two or three subsequent occa- 
sion;:." T'.c resuU of such arrangements was what n, if^h t 
naturally be expecicd. The cadets saw the lectures 
regarded by the heads of t]:e Academy as a scriguH and 
important matter; they &iw the I'rofcssors treated with 
respe6, and they shaped their own conduct accordingly. 
In 1870, however, a so-called " reform " w.is inaugurated. 
It was, we believe, about the time when the cats at the 
Royal Dockyards were placed upon a reduced allowance 
oi meat and milk, so that possibly the motive may have 
been short-sighted economy. However this may be, " the 
appointments of InspeAor and Assistant laspeAoT of 
Studies were abolished, the officer in charge was removed, 
the Cadets w ere no longer marched in, and a circular was 
addressed to the InstruAors admonishing them that ' tadl 
aad temper* were to replace the cfRcers in charge, and 
(halt ia Viort, military discipline would cease to be applied 
to the Cadets in hours of study, and the Inttrudt'^rs would 
be reouircd to do duty as ushers in an ordinary boarding 
scho:>l." We find it difficult to restrain our " temper " on 
learning the indignity thus offered, not merely to Uie psr- 
•on of Mr. Bloxam, but to a profes.sorial chair oaee occu- 
pied by Faraday. For the teachers of a boarding-school, 
or of a board-school, it may be pradicable to combine the 
ttaofcU,aad oflea heterogeoeoai, taain of coavcyiaf ia- 
MiaAiea aad a taiataiaiag order. But to Jbreo tm latter 
task epon men of «tll<«aiii«d tmiaaaee* to equip Profietaor 
BleiaaB ia tha cockad hat of Bombta, la aa oatrago to 
Sdaace. It waa oa tUa veiy gioaad that wa itit ia^ 
Mwt at the aawertfay tiaatoicat oflimd to Prafaaier A. H. 
Chnreh at tha Ciitacttlar Agricttltmal CoU^ft. Be and 
hialaaHMdoontagOMumaxpcftedtofnldaaii the pre- 
adaes dial ihif aa|^ taha a part ia tha a ah rceaient of 
diadpliBe. It appears tliat tiie clerical Principal of 
Cirencester and the Military Governor of Woolwich agree 
ia the degrading estimate tbe^ put upon science and upon 
acientific men. It is utterly impossible for any Professor 
to concentrate his attention on the performance of experi- 
ments which if neglc^ed may prove dangerous, or (o 
engage in complicated calculations if he has all the time 
to be on the watch to detict bre.tches of discipline ; il he 
is " interrupted by a shout of la jghter caused by the cir- 
culation of an obscene jest ;" or has to " break off in the 
middle of a chain of reasoning in order to discover and 
place in arrest the originator of some disturbance." 

It is further remarked that whilst the first Governor 
under the " new sjrslem " did occasionally visit the Che- 
mical LcAure-room and Laboratoiyi " His succeesor [ 



attended one leAure oaly, aad oaaootharoeoMtooviiitad 
tbo chemical cUMe-tooms whiltt the Cadela wens thai*. 
The preseot Oovemor haa aavar doaa ao yet.** 

The folloariog dieoaMtaace ia oceedingly sigalieaat. 
According to IM anaaaeaiaata aiada in 1870, the Acadeaqp 
waa 10 ha iadCBaadeatly iaapaaad hr • Board of Visitors, 
aoadaatad bytheSecreteiyof SutalbrWar.and reporting 
to him yearly. For two years in aacetciioo Mr. Btoaan 
had the opportunity of appearing be'ore this Board. On 
the secood occasion ha** called the attention of the Board 
to tha iaexpediency of allowing Cadets to obtain leave 
from tha Governor to absent themselves from the class for 
cricliet or football matches without first applying for the 
sandion of the Professor." This very reasonable remon- 
strance was attended to, and has been atfted on ever since, 
with good lesults as far as discipline is conccm.i). But 
the writer adds — " / have never tinte had the ff'/'orlunity 
given vie of meeting th4 Board of Visitors." \\ liat infer, 
ence can we draw out that the Heads of the Academy do 
not wi»h to tnfnrce good order, and would rather uadCT- 
mine than ujihuld the authority of the instrucftorg ? 

As further instances of ihc manner in which Mr. Bloxam 
ha« been treated we Bclcct the following : — He had to make 
appiicition for the lobby of the IcCturc-room to be painted 
ofada:k C'jiour in order to obliterate the *' most offen- 
sively obscene c'r.i.v in.b and writings" with which they 
had b;en decoratcii by ihc Cadets and to prevent their le- 
production. In reply to his request for this lu&trnion, and 
for a general cleaning of the walU, &c., o'. the laboratory 
and Icdure-room, he received a vcrb.il ni-fs.ige th»t there 
were no funds available/ lie was, however, graciously 
permitted to have the work done at his own expense. At 
the time of this '* lack of funds " coniiderable expenditure 
was being incurred in cuniplctin.-; a luxurious official resi- 
dence for the (jovernor. Hl- applit ri also for an iron rail 
to he tixcd in front of ti c U\uire-table " to prevent the 
dir.n i;c to apparatu.i and the abstract ion of specimens, due 
tu t.'ic <l,surdcrly condtifl of the Cadets." This request 
was refused, and Mr. Bloxam had to have the rail put up 
at his own cost ! 

On one occasion some of the Cadets in passing from 
the laboratory through the leAure-room turned on more 
than a dozen gas-taps. The premises were filled with an 
explosive mixture, ahd had anyone entered with a light 
the east wing of the Academy would have been a wreck. 
No investigation was held, and no punishment was in- 
Aided for this offeoce, though Mr. Bloxan aiade it the 
subjeA of a prompt aad urgent report. 

As one of the many evil results of the new system, the 
Professor was obliged to ditconiinue the viva voce exami* 
nation with which be bad heietofore sapplamented each 
ledure, since the cadete oaly took it aa aa epportuaity tea 
"chaff." 

Ia 1880 he addressed to the Governor a very temperate 
letter, poialiag out the uasatisfsdory position of ihe claea 
arrangeiaaDtt, aad making oertaia very serious allegatioaa. 
If hi* statements had beea doubted they aboald have heca 
at teait enquired Into. This latter wai not cvea ackaov 
ledaedl 

Ultinalely Pro'. Bloiara delermiaed to lesiga, aad 
though requested to remain for oae year iaiiaer from 
February 8th of the present year, be carried out his tatea- 

tion. We think all persons capable of reasoDing, if they 
read his pamphlet, will agree with us that the treatment 
he has received for the last ten years has been simply 
disgraceful. What justification or palliation of their con- 
dud the introducers and upholders of the new " system '* 
un-system), and the recent Governors of the Academy 
have to offer is to us a mystery. If they wished to incuU 
cate insubordination and turbulence in the future holders 
of Her Majesty's Commission; if they sou^!it to render 
it imp.}ssible for officers of the Royal Engineers and the 
Ar.ilicry to acquire that kno'AlcJ{;e of chemintry and phy- 
sics which are felt to be needed in modern warfare 
they could but have aded as they have done. But if 
they coatidered ledures and laboratory work a farcci 
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or if tbqr doalMed Pfofettor Bloxam's competence. 
^Af did llicy aik blm to continue his srr vices ? 
Their COndnA seemi • tad blend of ofTicial insolence and 
aericA of obviout duty. We hope that pubhc opinion 
Win qeak on thta Mbjea in tonea which cannot b« raia- 
tnlnn. 

Aa regards the econorr.y r.cliicveJ liy suppressing the 
offices of the InsptdU r oj Studies ar.d his Assistant, it 
ia intereating to note that the falaiy of t!,c Governor, 
which in 187S w.js /"i=ion, was last \ejr raised to/2000, 
Whilst that lit \]-.r ::.ccrttnry, wLicirwas j^^OO in J»f8, 
waa advanced at the ••ame time to X^700l 



Ckmical Notices from Foreign Sources, 



ffcnaMCAtK'cak 
1 Ariilal.iHs. 



CORRESPONDENCE. 



tSTIMATION 
NlTROGE.N IN 



OF NITRIC AMD. NITROUS 
THE STATE OP AMMONIA. 



To tht Editor of the Chcmkil K(ws. 
Sir,— In the Chtmicai. News, vol. xlv., p. 155, there is 
a note by Mr. Hugo Tanitn, upon the estimation of 
nitric and nitrous nitrogen by cunvcrsian into ammonia 
during an ordinary combustion atia:>M^,thc author slightly 
ailering the well-known soda-liinc rnwthod by addition of 
acetate of soda. 

Having worked much and long upon this question of 
estimation of mtro nitrogen by combustion, lam astonished 
at the cunlidcnt cnj rc.sMon^ used by Mr. Tantm. Having 
met with ni.".ny ijiluics ."luj numerous, though almost 
complete, results b.fore finding a process which could be 
relied upon, lu be \ct told that an agent — acetate of roda, 
"dry" orfiot,crmaish-gas— could be employed succcf!.fully 
whili^; I had tried and rcjciited them years ago as un- 
reliable, is a great surprise. Mr. Tamm also tcJIs us he 
would certainly have succeeded in applying the reaAions 
of sulphide of sodium, and almost diy proto-aulphato of 
iron, ^c, if he had not superseded them bytbomanb* 
gas and soda-time method. This is aiao mat OOWt, aa 
proto-sulphate of iron was tried and fonno wantioc ai^t 
or ten years ago by several chemists. 

Permit me to say (as part of the results of over 800 com- 
bustions on this subjea), for the information of Mr. Tamm 
and your readers in general, that, roughly, the best partial 
nmlU can be obtained with crysullised sulphide of aodium 
smNirably mixed with eoda-linte ; 90 to 97 per cent of the 
nitrogen can be estimated, but stiti unreliably. Tboatxt 
generally best reagent is proto-solphate, or prota-dloride 
Of iron, crystallised, and duly mixed with aodn>Unie, but 
in all cases " dry," or almost diy," reagents do not auc- 
GMd, and, even in tho poUiriwd aucceMAil method, the 
pfceeoce of H4O ia tnentlal to mcccn. ud it it for that 
reason that oidianry cfyMalliMd bypoanlphite of aodn ia 
used. 

With aiqr oifuic matter, whether acetic acid as an 
■Cfltttn^ or other add, neutral, or basic body, partial re- 
mits only can be obtained depending noon the degree of 
iatlmato admutnro of the veageot with the substance 
analysed, but stitl act reliable complete results. I am 
aony to saylMiia thefaceofMr.Tamm's assertions, but 
one cannot reailt fads repeatedly ascertained. Perhaps 
Mr. Tamm'a method has been undescribeJ, but we can 
ooly take it aa «ven in your pages ; and, anxious to sec 
wether, after all, simple acetate of soda ..nJ soda lime 
would answer, I tried Mr. Tamm's method exactly an ^.ven. 
I nsed about f grm. of pure niliaie of soJ.i for'one"coni- 
bustion, and obtained as a result g per cent of the 
nitrogen estimated against i6'47 PCf cent the nitrate con- 
tained. I also made a mixture of one quarter pure sul- 
phate of ammonia, one quarter pure nitrate of toda, and 
■ half ordinary superphosphate ; beat the whole into a 
^^^••.•s^i^^usual for a superphosphate analysis, took a 
^aadtrapaniBa for analbmai c«t it op 
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fine with $omQ kaolin, and burnt itasTamm diredls. The 
mixture contained 5-30 per cent nitrogen as ready-formed 
ammonia, and 4'ii per cent of nitrogen as nmate; to- 
gether a total of 9-41 per cent. The analysis [;avc a re- 
sult of 7-53 per cent only, showing a deficit of 2 pt r cent I 
I hope that Mr, Tamm (whom 1 have not the pleasure 
to know personally) will pardon my remaiks, which are 
bctid fide, hut havm^ worked on tlie subject, having pub- 
lished hcvcral notes iSiereiipon in your valuable columnj, 
1 am naturally it;tcres eJ in the question, and if Mr. Tamm 
will riler to the Journal oJ the Chemical SoeUly for 
March, iSSi, he wiJi find there published a process — with 
results— for the estimation of niiro nitrogen by combustion, 
which answers completely with pure substances, and can 
be applied to a pasty admixture of superphosphate. 
There is a special reason for dwelling upon thiapoiot,as 
it was difficult to get over, and even do tometfliag OMM^ 
If Mr. Tamm wishes, I will for\vard him a copy of the re* 
print, with also some retolts not there. n given ; and finely 
I will mention that thia proceaa has been tried by chemiM 
in England and on the Coatioeat, and Arand saliaftAoiy. 
— I am, &c., 

JoHM Rtirru. 

Aprl iS, I Ms. 

COMBINATION OF OXYGEN AND HYDROGBN 
UNDER THE INFLUENCE OF THE 
SILENT DISCHARGE. 

To ikt Biitor of tkt Cktmieat Kews, 

Sib,— Two pipers appear in the Comptts Rendus of the 
French Acideiny, dated November 23 and December 5, 
1S81, respcifk.vcly. by Uclierain and Afaqiicnnc. The 

first paper describes (he decomposition of water m partially 
exhausted inducUon tubes under the influence of the 
ciciUic etHuve without any visible spark. The second 
paper describes the combiiinlion of oxyijcn and hydrogen 
gases under similar conditions, sometimes attended with 
explosion. 

Now, in a paper fcnt by me to the Royal Society on 
OcVjter 8, i.v.St, .in.i reid before thit' Society ' la-^t 
Novcmbc.', hut which for some reason has not been pub- 
lished, the following paragraph occurred : — 

" In the course ol my work with the induced current, I 
incidentally discovered that a mixture of O-f Htmay be 
exploded by a current of a certain inleo^^ witliont the 
agency of the spark. Probably this is due to the pfodnOi 
tion of ozone under these conditions." 

I therefore beg to take this opportunity of claiminf 
priority in the observation of the explosion of moiatonaca 
and hydrogen gases under the infloeacc of the cflan 
without viaible ^arlts.— I am, Ac, 

G. STiLLixcrLcxT Johnson. 
Labaraton. TRMuh CoUsgs, WX., 
Apnl 21, IMS. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

^ ^' tempcrstBrc are Ccatigtad* ualcas otbcnriH 



Comptts Rendus Ilebdcmadaires des Sfances, de PAtaHmlt 
dts Sciences. No. 15, .\pril 10, 1SS2. 
The Evaluation of Thermic Conductivity by a 
Measurement of Times during the Variable State.^ 
H. Lagarde. It is possible with two plates of the same 
substance, differing slightly in thickness, to find, by foot 
determinations of time rapidly executed, either the thermie 
resistance or the coefficient of conduAivity, which fofm 
ao importaot chataaetiatic conataat for variotia anbuaacaa. 
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Chemical Notices from Foreign Sources. 



Cmimical tttxrt I 

April :S, thti. J 

Eledrolysis. — D. Tommaii. — The author demonstrates 
that when a galvanic current iraversea aeveral ele Aroly tea, 
io order that there may be decompoaiiion, tlie quantity of 
calorica produced by the battery ahould be equal to the 
mnofthe calories absorbed by each eleAroIyte aopnented 
hf llw calories necessary for ot-ercomiog the total resist* 
aoce of the dcdiolylc** By calorin pradnced by the 
battery he mmn UOM vAtdi aie tfaBtmiirtUc to the 
dvcaii. H« bM alao colleAed XsAa coaceming the ratio 
■xiaiiac betiMca tba ealoriaa pfoduccd by the bSsttcry and 
tta calorie* absorbed by Mwral votamdcia <oauiaiog 
water, caliiw eoIatioBt, or melted salts. { 

Researchrs on the Solubility of the Aluminates of \ 
Lime in Water: Influence of this Solubility upon j 
the Final Scttirg o! Hydraulic Materials. — E. Larvirin. 
The author fcliows. that the talciura aluminateR arc soluble 1 
in WiUr, and arc hurtful in hydraulic cements. Hence j 
the puzzolani, uhich contain no soluble aluminates, give i 
excellent rc»ults. Fenic uxide }iIu}b a totally negative I 
part in the setting of hydraulic cements. | 
Relation between Isomorpbisin, Atomic Weightsi ' 
and Comparative Toxicity in Metallic Salts.— J. 
Blake. — The author ciiticites the conclostoas drawn by 
M. Richet from his experiments on iishcs placed in solu> 
tlana of metallic salts, oo the ground that poitoooaa tab* 
itaocca».if brought in contaA with mucous membrarc*, 
aft difiinenlly from what they do >i^hen intioduced into the 
blood. It must also be remembered that diflcrent salts 
have very different coefficients of dlftl^Oll. If two salts 
an dissolved in water in the suae pioportioni still 
if they cone io con tad with a maeons nembraDe lilfe 
that which cows the fiUs, thqr tnter th« Mood la vety 
JHhmt proportioaa. The tpotd with which the aahai 
havtaif eatcted iate the blood, are elioiiBatad by the 
•ya ia not the aanct nd the local adUon of the lalu 
I tho tiaaac of the ^s may alto vitiate any eooclinion 
ai to the relative toxteity of the metals drawn from the 
•xperiments of M. Richcf. 

Certain Physical Properties of Camphor Bichloride. 
— p. C^zcntuvc and Didclot. — '1 l.is ccnipcLnd is 

insoluble in water, to which it imparts, however, its pecu- 
liar odour. It is Llightly soluble in cold alcohol, but dis- 
solves to any extent at the boiling-point. It is very 
soluble in Lhlijioform and in carbon bisulphide, .ind ex- 
tremely soluble in ether, liquefying even in the vapour ot 
ether. I'rom tl.is solution .( dors not easily i; r) staliise.the 
ether being iciained energetically. Camphor bichloride if 
insoluble in acetic acid, in vv'hich camphor dl^^.ulve<!. It 
is soluble in aldchyd, formine A liquid more dense than 
water. Th* specific gravity McanphoT Ucblotide is4*a ; 
Its melting-point is 96% 

Peptones and Alkaloids. — C. Taoiet.— This paper is 
a reply to that of M. J. Bdchamp ia the last namber of the 
Cao^^ Rmdn, 

Mmittmr Sti*Htifiqu0t QmtsiuvUU. 
April, iSSa. 

Axo-Colourinf Matlets.F-0. WaUaehx— Aa aocooat 

of aco-benzin-resorcin and aso>toluen*tesotchi, taken from 

the Berlin Dtrichtc. 

Compounds of the Indigotic Group.— .\. Baeyer. — 
A description of isatogenic acid, indoxylic ctticr anil ,tc;i1, 
ethyl-indoxylic acid, nitroso-ethyl-indoxyhc acid, indo< 

xyle,ethyi-rr,<^oxyir, indoxyl-sulph«rieacid,anddisatofeo, 
taken from the Bctlin BnichU. 

•ystheses by moana of Fli«i9Uaeetyl«iM.->llH. 
Baeyer and Landsberg. j 

A Hew Base Homologoaa with QuineUno.— MM. 
Deeboer and Miller.— These two aiaBM>irs are alao taken j 
from the Berlin Btriehtt. 

Quinine and Quinidine.— Z. H. Skraup.— The author 
treats of the oxidation of quinine, of quinic acid and its 1 
salts, of the MetylfMtioa tad oiidalioa of qviaie Midi of' 



187 



its behaviour with hydrochloiie acid with the formation of 
xantlio>qniaie acid, and the adion of heat npon the lattar. 

Preparation of Colouring- Mattcra by the Adtion of 
Aromatic Nltro-Derivativea upon Phenola and Poly* 
atomic Alcohols in Presence of Dehydrating Agenta. 
— H. Bfunner. — From the Berlin Btricktt. 

Apparatus for the Distillation of Mcrcuiy in a 
Vacuum.— .\. W. Wright. — This paper, taken from the 
Anidican yviirtial of Sneiicf, cannot be intelligibly re- 
produced without the accompanying illustration. 

The Latest Impiovements in the Manufadture of 
Artificial Indigo.— The preparation of indigo is still too 
coolly, and its use in printiag is attended with such in- 
conveniences that the attempts at ttsprodnAion have bean 
for the present discontinued in the two great eatablith* 
meats which had entered unoa the undertaking. Amoog 
recent improvements have been the replacement of tbe ou 
of bitttr abnnods aad aeetic anhydridt by benqrliao hra* 
mido or ehlorido aad aobydfoaa sodi«m aoetato. Cin* 
namie add caaaot ba qnantitatiirely tranafornMd into 
ortho-nitiD-rinaamie ado, which anna is esraUa* of 
yielding ioffiga* A qoaatliy of the paia* acid ia nmiedat 
the same tinw. f adona ia • new compoood obtained by 
M. Bacyar from ortho-oitto-phcnyl«pn>pioaie add. It 
presents certain analogies with Indigo, bat is yet disttaA. 

Annivcrsiry Banquet to M. Chcvriul, — On Match 
Sth, a banquet was given by the Ficiich National Socia^T 
of Agriculture to its I'rcsidcnt, M. Chevrcul, in 
moration of the 50th anniversary of bis elcdion. 



jfutirnal dc rharniacie tt de Chimie. 
March, 1883. 

Chemical Stodiaa on the Skelatoa of VMOtahIo* 
(and Part).— MM. B. Prany and Ufbaio.— Fraas cIm 

Compttt Rendm, 

Decomposition of Racemic Acid. — E. Jungfleitch. — 
Already noticed. 
Cinchona Tree yielding Cinchonamine.— O. Plan. 

chon. — .\ pb.irmacological paper. 

Study OB Eaacnca of SaToiy.->A. Hallcr.— Already 
notiead. 



y«itrmf ySr Prtktitdu CkmUt 
No. Si 188s. 

Further Contributions to the Chemistry of Bile. 
— G. Hufner. — The author raises the question, What is 
the rcspeiflive proportion of taurocholic and glycocbo'ic 
acids in ox-gall in such cases where the gall at once 
crystallises on the addition of ether and hydrochloric acid, 
and in such where this experiment faila ? It appears that 
the crystallisation it most complete and npldwoora glyOO* 
cholic acid largely predominates. 

An Air Thermometer.— Designed by O. Pettersson 
and executed by F. Muller. — This instrument cannot be 
intaUiglbly described without the accompanying figure. 

Malteae.— Dr. E. Maissl.— The author oKamiaas iho 
spedfie rotatory power, aad gives the pradical ntla Oat 
theaambar of granunesof the a(i\ve substance ia mocc* 
of solution laay ha fimad to ±0 0^ grm. by reading off 
the degrees of rotation at lys' and multiplying bgr oifis. 
The rotatory power becomealeas aad lasa aa taa coacaa* 
tration and the tomperature increasai aad iaaa bgrllM 
sodium light it may be represented la a aoluliaa coaisin- 
ing I' per cent of anhydrous maltoso at the tempcratora 
T, by >]D = 140-375 - 0-01837 P-o*095 T. The rotatory 
power of freshly-prepared solutions is Tower by 15* to 20* 
than that of old solutions or such as have been boiled. 
Maltose resists hydration under the aAion of dilated acids 
about hve limes more strongly than does saccharose. It ia 
itadily convtited iato daitma If haatad fK Ifaiaa 
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Chemical Noticts from Foreign Sources. 



I CSEKICAI. NlWt, 

1 April 18, ilSi. 



hours with 3 per cent sulphuric acid. Chlorine ads led 
rnergelicall^ upon maltose than upon dcxtroie or Mccba- 
f ose. the Mid pradnced being dietina frooi giucoBie end 
gljreolic acid. 

ComnvaicMlOBB from the Laboratory of AgricuU 
tonl Cbtntotnrat the Unhr«nity of Konigabe^g.— H. 
RittbAuen.— TacMcandttaf ■aaemoiron the albumeooid 
Bodies of henp-eecd aad of the cryttalline albumen of 
hwa p aad caator oil iced ; on the composition of the 
ayaiaDioe atboneD of pumpkin seeds ; and on the beha- 
viowof leadchromate in combnttions and with oxygen. 
The author remarks that combustions with lead cbromatc 
■ometimes give larger quantities of carbon than were ex- 
pedied or calculated. The lead chromate evidenily con- 
tained a auantity of organic matter, of carbon, or of other 
bodies volatile at a strong heat and capable of absorption 
by potassa lye. lie therefore rccomtiicn Js that in all 
cases the lead chromate should be igr.ntd m a current of 
oxygen before use. 

Diformine, from Glycerin.— 1'. van Homburgh.— This 
conipouiiJ :s a neutral colourless liquid of »p. gr. 1 ■304. 
It begins to decompose at 175°, the chief produ<:i being 
allyl formiate along with allylic alcohol, formic acid, water, 
and carboaic acid mixed with a litte caiboaic oxide. 

No. 4t i88s. 

The Oecunoaca of AUaatoina and Aepeiagine in 
the Yonag Lcavoa of Tmm.^E. SchoUe aad J. Bar- 
bitfj.— The aothora have deatoaatfatcd the Bieatncc of 
tbcee bediee ia the jroaof 'ham of the bhch, the horse 
cbeetaut, aad the OMBlal plaae. The oceamace ia the 
vctetable otgeaitm of allantoine, a body so closely coa- 
aeaed with area aad vric acid, is not without interest. 

The Cbolesterines,— E. S.huize nnd J. B.irbieri.-- 
Two distind cholcKterinei occur in the shoots of lupins. 
The cholchicrincs arc very widely distributed in plant*, .incl 
mu»t Ic regarded as constant ingredients of piotoplasm. 
But their signiiicauun fur tiic vit.il j loctf-s ol plants is 
sliU unexplained. They do not bclonf to those consti- 
tuents of seeds which are consumed la the piocew of 
germioaiioa ia the absence of light. 

Opeo Letter to Professor Kolbe.— A. Ladeaburg. 

Bsplaaatoiy Remarks in Corre<Aion of the Errors 
coatalned in the above Open Letter.— H. Kolbe.— 
Matters of personal controversy. 

Contribution to a Right Appreciation of Dr. J. L. 
W. Thudichum's Critique on a Memoir concennng 
Certain New Cerebral Compounds, by E. Parous.— 
E. .Ortchsel. — The author points out that pbrenosine, 
according to Dr. Tbudichoro's memoir, forms with cere- 
brine a mixture coataJaiag moM caibea than either of its 
coastitttcnts. 



yastei LUbig's AnnaU* irr CA««|jf, 
Band 211, Heft 8. 
The Chemical Constitution of Organic Bodies with 
Reference to thiir Physical Propertiea (Fourth Part). 
— J' W. Brnehl.— We can only give the author's principal 
ooBclasions :— The refradive power of a bodydecreasea 
cootiaoeosly with its gradually bicfcasiag comUnatioo 
with oxygen ; it becomes smaller the atoie atomsofeaygea 
enter into its composition, just aa ie the case with the 
(wmbustioB-beat. Quite correspoodtof is the aaion of 
the temoval of hydrogen or its tabstilation by oxygen, so 
that the COBlbustioD heat of the hydioouboos is greater 
than that of equal weights of all tbooe bodies formed by 
the oxidation of bydrocacboas, anch as the alcohols, alde- 
hyde, acids, Ac. The diBercacce of the constants of 
Brijdiboatiag members of an oxidation-series, decrease 
both tbcrmically and optically with the increasing mole- 
cnlar weight, the chemical struAure being analogous. 
There appears a complete harmony between the optical 
aad the thctnte propeitiss of halogeB.oiAatitMe8 of or 



ganic compounds. The specific refradlion-power of these 
bodies, and their combustion-heat, is the smaller for equal 
weights the more the h)drogen is replaced by a halogen. 
The values are smaller in the bromo- than in the chloro- 
produAs, and smallest in the iodo-compounds. The 
optical aad the thermic phenomena in toe homologoos 
scries agree likewise completely. Both the refraAiag* 
power and the combuatioiMieat of cqnal wei^ita ol bene, 
lofoua compovode tnctease ceattouoasly with the ia> 
cteaaiag proportions of earboo aad hydrogen. Tbe difliir- 
eoess wr tbe iaetcneat CBtt case of both constants, 
decietae with the meiaaae of nefaealar weight. Poly, 
mcfisatiea decreases both the fefiaAiag-power aad the 
cambBBtioB<hsat of cqnal weights of bodies, both coaataats 
decreaalag tho aiera stioagly the hifdMr is the SMkcelar 
weight or the aew^onMd coapeoad. The double vaiaa 
of carbon atoms which strengthens tbe power of refraAioo 
heightens also their combnstion-heai. Both constanu of 
bodies containing tnch double unions ate greater than the 
constants of tbe isomeies in which sech anions ate 
wanting, and are replaced by a twofold catenation of 
oxygen with carbon, or by an annular grouping, whether 
of carbon atoms or of oxygen and carbon atoms. Tbe 
universal agreement of the thermic and optic behaviour of 
the liquid organic bodies iTukts ii .lUo probable that the 
combustion-heat of ^uch bodies, a^. well .is their rcfraifting- 
poner, ate heightened by .1 twoliild i:ni.i:i of the carbon, 
though in a less degree than by f vofuld onion of carbon 
atoms. The so-called double union therefore, not 

a more intimate but a feebler attracuor. ul the atoms than 
simple catenation of the same. The assjmptioa of a 
double union is therefore in dircrt coniradiction with fads. 
Substances in which manifold unions are assumed are in 
reality unsaturated, 1 f., such in whicii the power of affinity 
of the atoms i;. not called :nto adlion to its maximum. As 
the final results of his investigations the author p-jts for- 
ward the proof of the correlation of the rcfradting power 
and of the combustion-heat that if, the cner,"",)' of liquid 
organic compounds. Further, ihe pr > if that tl;e so-called 
double union reprcsenls an increased dispersion or dis- 
SRg'egation of thc;r .itonis, and consequently a loosening 
of their connexion ; hence a doable, or indeed a plural, 
naioa of atoan does oot oziBt. 

AAion of tbe Halogen Compounds of Hydrogen 
upon Compound Ethers. — Eugen Sapper.— The author 
considers that Friedel's theory fully explains the forro:)tioQ 
of esters by the introduAion of the halogen hydrides into 
mixtures of organic acids and alcohols. 

Furfurol.— £. Fischer. — The author describes the 
benzoinoid derivatives of furfurol. Among these he parti« 
cu laxly treats of fnroiae, beaa^fnioiae, farile, beos-larilc^ 
together with their dsrirativss. 
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SOME OF THE DANGEROUS PROAERriES 
OP DUSTS.* 

By F. A. ABEL, CO., F.R.S., 
PfMMaat «f th« lutii«t« «{ CkmuMijr. 

When dealing w ith the (ubjcct of so-called accidental ex- 
plosioBt, io a discour&e delivered to the Membera of the 
Royal loatitution. in March, 1875, the Icfturer pointed 
ont that combustible, and cipecially inflammable sub- 
stances, if tafficiently light and finely divided to allow of 
th«ir remaining for some time suspended in air in con- 
•MotU* quantity, to as to form an intimate misture wiih 
itt may, when ignited in this condition, produce explosive 
cffeAs. The combuation of the finely>divided particles 
which, under such conditioot, uc firat inflamed, at once 
communicate flame to Umim in their immediate vicinity, 
and coihbustion is thus transmitted by and through the 
■orrounding mixture of dust and air with a rapidity regu- 
lated by tbe inflammability of the dust, and by the pro- 
potttoa and Male of division in which it is distributed 
tluDngh the air. If a rapidly -btiming mixtore of this kind 
ia confined, its combustion will be attended by caplosive 
cSdAi, the dtfiM of violence of which Is determined by 
iStm combHtBiU qr of tho dmt, hf the quantity of mixture 
Ignttid, ud the Bttnrs it Itt coB6naaiOt. Its behaviour 
in tadead qoHe aimilar l» that of a aislma of inflam- 
nuAte |aa or vapour and of ai«t «t iha iaHaal of lia ini- 
tioa each duit-i*afticl« ia to a moio or leia eonridecable 
Mlant converted into inflammable vapour, or is, at any 
rate, surrounded by an envelope of burning vapour, so that 
if the particles are in sufficiently close proximity to aach 
other, the rapidly successive development of vapour from 
them as the flame spreads, gives rise to a condition of 
things very like that which obtains when an inflammable 
gas, or vapoar» oiifiaally oxiating aa auch. Is oiaod with 
air. 

Even ti.e most inflammable solid, in the form of dust, 
must be mixed in large proportion with air, must, indeed, 
be present in the form of a dense cloud, in order th.it t!ie 
transmission of flame may proceed continuously from the 
portion first ignited to surrounding parts of the mixture. 
A dense cloud of Lycopodium dust in air will transmit 
flan>c with rapidity and violence throughout its whole 
extent, but if the particles in the cloud be not in very 
close proximity, the application of flame tu it will only 
produce »hort flashes in the vicinity of the source of flame, 
and the fire will not spread to surrounding particles. 

The difficulty of maintaining, if only for a brief period, 
a gufStienlly uniform and higlily charj^'ed mixture of air 
with even a very light inflammable powder, to ensure the 
propagation of tlame through it, and the circumstance 
that, with powders which are not very highly and com- 
pletely inflammable, only some portion of the combustible 
matter ia adually burned when flame is applied to the 
mixture of dust and air, necessitate the presence of a 
. proportion of dust more or less considerably exceeding 
that which is proportionate to the oxygen supply in the 
volume of air with which ii is mixed, if flame is to be 
transmitted by the mixture. 

Tbia condition is not difficult of fulfilment in pra^cal 
opeiationa io Wllich inflammable dust is dealt with, and 
flaoM migr cooaeqaently be tianamitted upon a large aeale 
duoi^ nixtuiea of infliinirwMo doaU and airi widi e 
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rapidity calculated to produce more or less violently cs« 
ploeive effeds, as has been demonstrated by many 
accidents in works where manufaduriog operations have 
been attended by the produaioo and escape into the air 
of large quantities of inflammable dust. The accidental 
iaAaiamatMMl of sulphur dust in chambers in whicb ita 
pohreriaatiea has been carried on, has given rise to moio 
than one considerable and somewhat violent exploelen. 
Cotton mills h^ve been known to become rapidly aied if 
the ignition of, and transmission uf flame by, mlaturee of 
cotton dust and air, and very quickly spteadtog conflagnip 
tions otiginaiiiie from dtiat explosions have occurred in 
other worka dediac with even leia inflammable and dutt> 
producing materiala ; thus, at the Garancine Mills, at 
Sorguea, an explosion ocenmd in 1878, consequent upon 
tbe Ignition of a mixture of air with the dott of that anh* 
stance. But the meet nmncrom and catenxive calamitiea 
cooacCM with the leddeMal ignition of mixtures of light 
inflaaunabto dual and air have occurred in flour- and rice- 
mills. 

The canae of many disaatrooa explosions and fires 
which occurred in flour-mills at Budapest in Hungary, at 
Frideat in Germany, in other parts of the Continent, and 
in England, prior to 187a, appeared enveloped in much 
mystery, until Dr. Watson Smith diredled attention to 
the fadi that an Austrian observer had apparently traced 
their origin to the ignition, by (lame or some incandescent 
body (such as Ff .irks ] t ,;Jiiccd by the millstones), nf mix- 
tures of air and the dust of nscal and husks formed during 
tl'.e grinding of corn or subsequent trc.itmer.t of tlour. 
The occurrence of a very serious explcs.on and fire .\t the 
Tradeston FlourMiUs, in Gl.^sgi^w, 1:1 J.muary, 1872, 
caused that gentleman to direct public attention to what 
appeared the true explanation of these dis.is;er-i, .-.nil on 
the occasion of that catastrophe, when several persona 
were killed and a number injured, the subjefi was carefully 
invcniigatcd by Messrs. Rankin and Macadam. The 
oii»;:n uf the explosion \sas conclusively traced to the 
stiikinK of fire by a pairof millstones, thrDut;h the stopping 
o! the feed, and the consequent fr:,:l;on of their bare sur- 
f.iccs ai;.i;n<^t each Other; the results be:nt^ the ignition 
of the mixture of air and fine tlour dust by which the 
millstones were surrounded, and the rapid communica- 
tion of flame thereby to the mixture of dust and air 
which filled the conduits in communication with tbe ex- 
haust box : this bein^ the common receptacle into which 
the mixture of dust and air is drawn, by an exhaust fan, 
through the conduits communicating with the several 
mills. From the exhaust box, where a portion of the 
suspended flour dust was deposited, the air, still laden 
with dust, passed, in the Tradeston as in other flour-mills, 
to another chamber, called the stive room, where a 
further quantity of the flour dust would deposit. A con- 
neAed series of channels and larger enclosed spaces was 
therefore filled with a dust-laden atmosphere, through 
which flame wasso rapidly transmitted from the millstones 
where tbe first ignition occuned as to produce violent ex- 
plosive effcAs, which succeeded ea:n other with 
great rapidity in difl^erent parts of the building. The pro* 
dudion of the blaze at the millstones was observed to be 
immediately succeeded by a crackling noise as the flMM 
rapidly ipead through the conduits to tbe exiwnat box 
npoo aa upper floor, whence a loud report almost at once 
proceeded. 

Messrs. Rankin and Macadam'a inquiries elicited the 
iaAs that other flour-mill eiqploeions had been attended 
bjr a siaUler locemioa of eflMkt to those above iadieatad, 
aad that at the Tradetton llilla iheaMelvN aleas viotaat 
explorioa, nsnlting in the bmHag opta of aa edumtt 
box, aiieaded by injury to aoaM«onnaeB,aad (ha bloe^ 
ont of wiadowa aad looMaliigof tOaa, had taltea niaoaoa 
a Mwdou ooeaaioo. Ia toe later acddeat, tiie mora 

ivioleat exploeion of the edianst box wae MDowed try 
other distind exploekna ia distant parts of thote extoa* 
aive mills, to which fire wae led by the dust-laden air 
eaUtiog ia the auuqr duaaela of coauattnicatioo, aad ia 
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frfaich the cleansing and (iftinf; opentiona, all attended 
^ the Mcape of duit, were earned on. 

Mmwi, RaaUa and Macadam aaoertalaed that accidents 
«f dda aatara at fleor-oinit wm of tmpuait occamnce, 
afpedally aiaee ths nbaoM a m M Bwi a ei rta had been 
appUed to tha laiftr floar>aAilli, aad la their report they 
poMt oat tfiat it aeemt aeaicely possible to goard agidstt 
eodi aeddmto, thoo|^ their frequency nay be redoeed hf 
adopting eSdeot pcecaitioiit lor avoidkif die aloppacB 
of the feed to the milletooee aad the aecaia of eaui or 
other iron particles to the ttonee ; and by prohibiting the 
employment of naked lights in the vicinity of the milli or 
dust passages. They also loggest that meaawee ahonld 
be taken to reduce, as far as possible, the violence oi ex- 
plosions and the risk of injury to life and property, 
construfling all receptacles into which the dust-laden air 
is drawn or passed from the mills, &c., as lightly as pos- 
sible, so as to offer little resistance to the sudden cxpan- 
■ion due to the ignition of an inflammable mixture, and 
by placing such receptacles as the exhaust box and stive 
room outside the buikimg. 

Since the publication of Messrs. Rankin and Macadam's 
valuable report, tb.c accidents at flour mills appear, how- 
ever, to have been scarcely less numerous or disastrous 
than belore the date of the Tradeston catastrophe. Thus, 
in September, 1874, a similar, though less serious, explo- 
sion occurred at the Port Dundas City Mills ; and in May, 
1878, another flour niill explosion, quite unparalleled for 
its destruflivc tfTeiTt-., ull' itcJat Minneapolis, Minnesota, 
where eighteen iive!> were lust and six distind^ corn-mills 
were destroyed. Mr. Peckham, writing after the event 
from the University at Minneapolis, states that two dull 
explosions rapidly succic lint; each other were heard by 
him, and on looking towards the manufaAuring pait of 
the city a large volume of black smoke was seen to envelop 
the spot where the Washburn A Mill stood, a column of 
amoke being at the same time projeAed to a height of 
several hundred feet. A storm was blowing at the 
time in the diredion from the Washburn Mill to other 
mills in the neighbourhood, and in about fivv minutes from 
the time that the explosion was heard five neighbouring 
mills, with adjoining premises, were in flames. Persons 
who were ia close vicinity to the scene of the calamity at 
the tiaw of the first explosion heard a succession of sharp 
Uialof eouods, doubtless caused by the very rapid spread 
of flame through the dust-laden air in the passages leading 
from the mills to the exhaust-box, and, at the instant of 
the explosion, the Washburn A Mill was observed to be 
. brilliantly iUunlaatad £rom top to bottom. The aearest 
Biill to the latter waa 35 litet dutant, and appeals to hava 
•iploded direAly the flames burst throosh tho fiiBt aiUL 
The enloeion of • third, as iMt dittaat fiooi the aeeoad, 
falloiNdalaMMt tamaUatafyt aad tin oUnt time oiUla, 
«taatx«oftattfaiaatla aaotlwAnjUMkiraia at oaea 
ind. Wiadows wen thmni ont of bdUIaca aboat a 
qaattar of a mile distant, coaseqnent apoo the rack rash 
ofalrfidlowiag the explosion, and portions of the building 
flSSteiiala wate projeAed to very coaaiderable distances. 
The eaaae of the explosion was carefully enquired into 

Sby Messrs. Pick, Peckhan, &c.), and it was attributed to 
ire being generated by the stoppage of the feed to a pair 
of stones, or by the accidental passage of some very hard 
substance between them. The consequent explosion of 
dust-and-air mixture roimd the stones and in the co:nniu- 
nicating passages added, by its concussion, to the quantity 
of dustsuEpL Hilc l in the air in different parts of th; mill, 
and a second .iiore violent explosion was thus immediately 
brought about. The attention of Professor Lawrence 
Smith was dircdcd to the subjeifl of flour-mill explosions 
by this accident, and in a letter to M. Dumas, of May 4th, 
1878, which was published in the AiinaUi de Chimie tt dt 
Phyiique, he states his convidlion, based ujjon experi- 
mental enquiry, that such accidents are due to the forma- 
tion of explosive mixtures of finely-divided organic matters 
(such as flour) with the air, and refers to this as a 

rftv«latioo''«f the erieieaee off a fafiowUraalHMwn 



danger conneAed with an impoitaat iadastry* beiogmp»> 
rentlv unaware of its eiucidatioa fey RaaUa aad Macadan, 
and Watson Smith in 1872. 

Atteatlon has again been recently direded to this sab- 
jed of floar^dnst explosions by a fatal and extensive cala> 
mi^rofthe kind which occurred at a flour-mill at Maccles. 
lidd ia September, i88x, and has been made the subjeA of 
aa iateiesting report to the Home Secretary Inr Mr. T. J. 
SidMudai of the Board of Trade, ia which ha eoafinaa 
the chaeloiloaB of Meeatt. Raakiii aad Macadaait aai 
repeats the recommeodations made by them. 

In this particular case, again, there appesia t» lUMa 
beeo oo doubt that the inflammation of toe dait aad air 
mixture surrounding a particular pair of miQstoaea waa 
due to the stones remaining empty for some time, suS* 
cient heat being consequently developed to ignite eome 
portions of flour-dust existing between the bearing snr> 
faces. One of the owners of this mill deposed that he 
had seen flame produced by stones when remaining empty, 
and that the appearance of the stones in question con- 
vinced him that flame had been thus p'od :;ed. A very 
dry grain was, moreover, being ground ai the time of the 
explosion. A strong consensus of opininn appears to exist 
that it is very difficult, with the best arrangements for 
feeding the nullstoncs with grain, to guard against their 
running empty occasionally, and there is no doubt that on 
these occasions portions of flour are exposed to heat suf* 
ficiently great to char and sometimes even to ignite them. 
In connection with this cfifed of thi: heat to which portiona 
of flour may be exposed between "dry" stones, the 
opinion of an " experienced person " (quoted as a regret- 
table one by Mr. Hichards) deserves not to be lost sight 
of. It is to the effect that a stive room can at all times 
be safely entered with a naked light " except when there 
is observed the peculiar odour which is noticed there when 
one of the millstones has been previously running empty." 
It is not difficult to demonstrate that fine flour very thickly 
stupended in air will produce with the latter an iaflam. 
roable mixture, through which flame will be rapidly trans- 
mitted : there is also no doubt that if, as is frequently the 
case, the eneloeed dust and air mixture in the aur-p as s s gse 
of a mill is somewhat warm, the propagation of flame 
through the mixture will be facilitated. But experimental 
observations which the ledurer baa had occasion to make 
in connexion with another branch of the subjed of thb 
diacoeraO) lead him to consider it not impossible that the 
devatopflMOt of even very small quantities of inflammable 
gas orvapoor from flour particles which become heiOed 
hetwcea ** dry " stones to an extent to be dtanad, maj, 
ia aooM cases, decidedly facilitate the ^ropeptioa of 
flaoM bya particalar aUstare of deataad air, winch adiipil 
otherwise ealy be beidetiag apoa «i K^loeive niiitaie> 

Mr* RidiaidB csUa atteatioa, ta aa npeadiE to hii 
lapof^ to fbar verr Aeasireaa fires whidi had ooenrred hi 
floar-aiills at WnelMd, York, Lneipoolt aad DeptfiMd, 
within two months of the coaipletioB of Ui NBOft, the 
origin of the fire being ia eadi case tnkaowa. Theie is 
no doubt that the nnoihor Of fitea oeenrrini in com- and 
rice-mills, the origin of which Is wrapped in obeeurity, is 
very great ; and it is stated upon good authority that only 
about 20 per cent of the explosions in flour-mills which 
can be adually substantiated are made public, the r^iilltr 
being unwilling to dired increased attention to the in'ci 
of his business, which, as it is, have given rise to the 
establishment of high rates of insurance upon corn-mlllt. 
If efficient measures can be adopted in miliu for preventing 
the dispersion of fine flour-dust by other than the compa- 
ratively imperfed contrivances for promoting its partial 
deposition (as in the exhaust box and stive room), flour- 
mill explosions will certainly be reduced in frequency and 
importance. The efficiency of at any rate one simple 
device for arresting the dust, by a species of filtration of 
the air which is removed from the millstone chambers, 
seems to have been alrcad\ decisively demonstrated by 
praAical results, and there appears reason to hope that 
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mitting a continuance of conditions favourable to what 
have appeared to be hidden ri cf danger to hitprapsitj 
and to the lives of thoie whom he employs. 

There appeara no doubt that some instances of explosion 
or of very rapidly spreading fire in flour-mills have been 
aKribable to the employment — accidentally, or with the 
penniition of those in autlioriiy — of naked lights in the 
vicinity of particular parts of the factory where dust may 
be thrown into the air in large quantities. An explosion 
from this cause occurred at the mills of Messrs. Ellis and 
Co., of Bradford. A spout from a sieve having become 
choked, a man removed the lid ; a quantity of dust at once 
fJew out, and the mixture, meeting either a lamp in the 
Clan's hand or a n.ikcd g.i? il.ime close by, exploded, ren- 
dering the man insensible , the fl.ime passed along an 
enclosed belt to a box conL-iinint; a fan which was driving 
a blast of air into five purifying chan'.bers : these purifiers 
were fired simultaneously, and the cxplusion then passed 
to the adjacent exhaust purifiers, and thence to the dust 
room, so that the mill was fired throughout almost imme- 
diately. In another instance the floor of a meal chamber 
broke, letting through the flour, which, on falling into the 
•ir, WM ignited by a flame in the vicinity, and speedily 
filed the mill. Judging from ■tatements made at a recent 
meeting of the National Association of British and Irish 
Millers, the opinion is entertained by many millowners 
that the running of millstonei enip^ must not be credited 
wUh too great a share in tlMOri^atioD of explosions or 
firat in mills ; but that mnar HV caased by the so-called 
aeddcntal ignition (by nalcM flaiMS) of dust and air mix- 
It each be the case grave responsibilities are in- 
] by mOlownem and manaoen woo permit the exist- 
I of lights other than aafe^ ian|ia ia loealitaes where 
there is any possibility of a eonridentUe ^oantlnr of dntt 
becoming suspended in the air, or do not establish and 
atriAly enforce regulations prohibiting the carrying of 
naiwH Ughta in or near any working part of the nUl. 

The important part played by coal-dust, irideb €ada»» in 
greater or less aniBdaiioe in all coal-mine worUnn, ia 
aggravating and extending the injurious effefia m fire* 
nap explosions, was originally pointed out with great 
faree by Messrs. Faraday and Lyell, in the report which 
they mbmittcd to the Home Secretary, in 1845, on the 
explosion at the Haswell Collieries in September, 1844, 
and on the means of preventing similar accidents. It 
does not come within the scope of this discourse to exa- 
mine into the chief part of this most interesting and in- 
ttruAive report, which deals exhaustively with the cause 
of the explosion and the means of guarding agamst the 
recurrence of such a calamity ; but the leifturer, having 
had occasion to study carefully what has been published 
on the f.ubje<:i of coal-mine explosions and their causes 
within the last three years, cannot forbear pointing out 
that the observations and conclusions published by Fara- 
day and LycU thirty-seven years ago have been repeatedly 
re-clothed with the garb of originality by workers who 
have but extended and amplified tt4 Origiaal dMeivatiflM 
of those eminent men. 

After discussing the subjedl of the accumulation of fire- 
damp in the goaves of the mines, its disiodgment by the 
drawing; of juds, by falls of the roofs in the goaves, and 
by changes ,n atmospheric pressure, its diffusion into the 
surrounding a^r in the mine- ways, its ignition by a defedkive 
lamp, and the spreading of the flame to the gas-mixture, 
with which the goaf was charged, the reporters say — " In 
considering the extent of the fire from the moment of the 
explosion, It is not to be supposed the fire-damp was its 
only fuel ; the coal-dust swept by the mah of wind and 
flame from the floor, roof, and walls of the woffcs WOuM 
iaatantlf take fire and bum, if there were o^rgea eaoagh 
p w i eat in the air to support its combustion ; and weJiraad 
the dust adhering to the faces of tlie pillars, pfOpt» and 
walls in the dire^ion of and on dM dde towaida ue ex- 
plosion, iaenasing jnadnally to a certain disUnce as we 
aaarad the place orignldm* Thii dapodt waa in some 
pMttbalf aaiachtiaotlNn tteoftmiacli thick; it ad- 



I hered together in a friable coked state. When examined 
with the glass it presented the fused round form of burnt 
I coal-dust, and when examined chemically, and compared 
wiih the coal itself reduced to powder, was found deprived 
of the greater portion of the bitumen, and in some in- 
stances entirely destitute of it. There is every reason to 
believe that much coal-gas was made from this dust in the 
very air itself of the mine, by the flame of the fire-damp, 
which raised and swept it along, and much of the carbon 
of this dust remained unburnt only for want of air. 

" At first we were greatly embarrassed by the circum- 
stance of the l.ir,;c number of deaths from choke-damp, 
and in the evidence that that had been present in very 
considerable cu.iniities comp.-^ied w;th the small propor- 
tion of fire-damji. wlvich, in the opinion of those in and 
about the works just before, must have occasioned the ex- 
plosion. But, nn consideration of the character of the 
goaves as reservoirs for gaseous fuel, and the *ff*ci of dust 
in the min*, we are satisfied that these circumstances fully 
account for the apparent discrepancy." 

On January 17th, 1845, Faraday delivered a discourse 
to the members of the Royal Institution, in which he dealt 
with the substance of the above report, and with the expe- 
rimental inauiry made by himself with reference to the 
provision of means for preventing a recurrence of such 
disasters as that at Haswell. In a brief account of this 
ledlure published in the number of the Athen<rum following 
its delivery, the substance of his remarks relating to the 
eBeCt of coal-dust is given in these words:—" The ignition 
and explosion of the (fire-damp) mixture wonld raise and 
then kindle the coal-dust which is alwajrt pervading the 
paeiagee, and these effeas must io a inoment have made 
the put of the mine which waa the acens of the calamiQr 
gtoirlikiBafinMce.*' 

ftobscoatfansd.) 



ANALYSIS OP BEET-ROOT AND SOSOHUM 
CANE.* 

Br V. CASAUAJOR. 

In the United States, for the last twenty years, many at- 
tempts have been made to manufaAure sugar, in a com- 
mercial way, from beet-root and from the sorghum cane. 
Such attempta continue to be made at this day, and al> 
though there b no pndiAIng what results may be obtained 

ueteuHuioi 



in the lotare, I beUere that I 

not been successful. 

There are many persons who believe that cane-sngarcaa 
be made commercially from the sorghum cane, while others 
believe that beet-root is preferable to sorghum. The par- 
tisans of beet and those of sorghum differ widely in their 
estimates of the compaialhevilaee of these two sources 
of sugar. There is only one way of settling the question, 
which is to prodoee beet or sorghnm whidi wOl yiM good 
resolts. I hsm haA oeesslon teexamine sevefal saaaplcs 
of beet wd nbtui im the Nocttaern StatM. and ea« of 
soq^itMdtiMimaHe oibialaed were la alt cases vhj 
unnVOQfUle, 

The objea of this oooMraniettion is to call alteatioa to 
the processes by which we nunr ascertslo befbiebaad tto 
quantity of sagar which may be obtainod frooi A fhwi 

weight of beet-root or of sorghum cane. It is neach^ IMI^ 
less to try to ascertain the yield of a saccharine jole* hf 
experiments on a small scale, as such experimeats never 
yield results analogous to those which can be obtained OB 

a large scale with improved apparatus. 

Beet root or sorghum cane can only be considered by 
the sugar manuafadurer as so much raw material. To 
estimate the value of cither, the rnanufadlurer should fol- 
low cxaaiy the course that a refiner follows to ascertain 
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the commercial value of a raw angar. A refiner kaows 
that, from a given quantity of raw sugar, he can obtain a 

certain portion of pure or nearly pure sugar, and a certain 
quantity of molasses, which will not yield any crystal- 
lisable sugar. Therefore, if he can ascertain the total 
quantity of i\igar in raw &i:^ar, and the portion which 
will remain in the moLissch, iI.l- ilifferenceWill be the pore 
sugar which he will obtain in refining. 

It may be urged that accotint should also be taken of a 
certain quantity of sugar lost during the process of refining, 
but this loss is due tu causci, entirely independent of the 
composition of any raw su^ar under examination, and it 
should be left out of the calculation. 

The composition of molasses from a well-regulated 
sugar-house is pretty neatly constant. If raw cane sugars 
are used in a refinery, the composition of the molasses 
which will not yield any sugar crystals will be very nearly 
at foUowc for a syrup of density equal to 40° Baumc : — 

Sugar 375 

Soluble impniitiee 37'5 

Water 33*0 

A rcf:ner may obt.-iin. residue, a syrup containing a 
smaller percentage of sugar, but we may assume, for the 
purpose of comparing one sample of raw sugar with 
another, that the above will be the composition of the 
molasses obtained in refining. 

For the sake of convenience, in comparing one produ<Jl 
with another in a sugar refinery, the composition of eich 
UroduiTt is fcometimcs stated in the dry slatf, or on the 
fcui:po!>:ticn tl.at the produd contains no water. Water is 
easily added, and it may be taken .iway by evaporation 
without affe^ling the quantity of pure su^^ar obtainable 
from a given commercial sugar. The quantity of sugar 
in a pruduA reduced to dryness, compared to the total 
tubstances, is c.iUed coefficitnt of purity or quotient of 
purity. 

Referring to the composition of the sugar-house molasses 
given above, we may see that its coefficitnt oj purity is 50, 
which meaM that in cane-raoate x per cent of eolubla 
impuritiee praveste the crystJdlisalioa of i per cent of 
sugar. 

It haa been argued that the coefficient of purity of mo- 
lasses It not a safe guide for calculating the yield of pure 
tugur from a given sample of raw material. 

There would be some foundation for thit if the co* 
efficient of purity of the molasset ef • given refinery 
varied within very wide limits. The contrary is, however, 
the ca&e. Tboutandi of tests, extending through several 
years, have convinced me that the coefficient of purity of 
molasset may be Icept within very oanow limitt. The co- 
efficient is not always 50. SoflM tefiaera prefer to keep it 
somewhat lower ; but the coefkient 30 aniwert veiy well 
(or calculating the quanii^ «f pure eagar obtaiaaMe fteai 
a raw cane-tegar. 

To apply the above, let ut tuppoee that we have a taw 
eagar wheee coeficieDt of purity it 92. The compoiition 
of the tugar, tuppoted diy, woiud he- 
Sugar 9a 

ImpeiHiea 8 

As 8 parts of impurities prevent the cryst.illisation of 
8 parts of sugar, the yield of the above drv sugar would 

be 92-8 = 84 p. c. 

The results which can be obtained from a [;iven weight 
of beet-root sugar are somewhat different from those which 
cane-sugar will afford. A scries of tests made in the prin- 
cipal sugar-refineries of Paris show that the coefficient of 
purity of beet molasses seldom goes below 52, and is 
~ laerally 55. From this wc tn.iy deduce the rule that in 
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i-root sugar i p. c. of impurities prevents the crystal- 
lisation of i'2 p. c. of sugar. 

The composition of sorghum molasset, from which all 
the crystalhsable sugar has been separated, bat not been 
atccruined, at for at I linow. From the eaaloor benreen 
eetghttB «Dd the wgar cane «• anqr mmmm dNrt. tot 



torghom tugar, i p. c. of soluble impniilee preveatt the 

crystallisation of i p. c. of sugar. 

The difficulty wiih beet roots and sorghum cane grown 
in this country is principally that the coefficient of purity 
ot tliL-ir juices is nut sufficiently high. Whenever a pro- 
duct is obtained w hcise coefficient of purity is high enough, 
the quantity of juice in a certain \\ eight uf i oots or of cane 
may be ascertained, and this presents no diliicuUy. If, 
however, the coefTicient of purity is not sufficiently high, 
there is no use in making further determinations, as there 
cannot be any profit in working a juice of low grade. 

The coefficient of purity of a juice is detetmincd very 
quickly and accurately by using a process which I first 
described \n \\it Amtncan Chtmist for Odtober and No- 
vember, 1873. This proccfs is dc^;.^lbed more fully and 
in better form in the Momteur !icunli/ique for March, 1877. 
In a late bock un sugar analysis, published by \ an 
Nustrand, it is said that this process is advisable when a 
balance is not at hand, but that it does not give as $atis- 
fa^ory results as Balling's process, which is mentioned 
as the direct process. 

As my process is in use in most of the important refine- 
ries in the United States, I do not feel called upon to de- 
fend it. A constant use of it for several years tbowa that 
the results it gives agree within at least i per cent, and 
generally within less than | per cent. This process is 
founded on this — that the pure tugar in 100 c.c. of a solu- 
tion is given by multiplying the indication of the optical 
fiaccharomeler by 0-2&04S when a Vcntzke instrument is 
used, or by 0*1635 for the Duboscq saccharometer. On 
the other hand, the total quantity of substance in solution 
is represented by the degree Balling, multiplied by the 
specific gravity. 

The coefficient of purity it obtained by dividing thefint 
produd by the second. If we call the taccharimettic leet 
S, the apedfie navity P, and the Balling dcgtee B» we 
shall banre ceeffiwent of parity ■ 
_ Sxyi6o48 
BxP ' 

Thit may be written— 

8^«6og 
BxP 

If far cveij degiee Balling we cakalala the ^eaoih^ 

0'a6o48 
BxP 

we may form a table of faflors by which to multiply the 
saccharimetric degree to obtain the coefficient of purity cf 
a solution. 

We may, instead of the Balling degree, determine the 
specific gravity, and, for any e pe dlTc gtumitj^ we the 
fador coneiponding to — 

0*26048 

BxP ■ 

In the .nrtictes above referred to tables are given fcr 
Balling degrees between 5* and 15*, and for Geisler's spe- 
cific gravity spindle, ranging from 1005 to 11050. For 
any other degree Balling, or any other specific gravity, 
the fad^ors may be easily calculated from the formula gi^xo 
above. 

The specific gravity may be determined by a balance, 
and the faiflor m.ay be obtained by the following loill^ 
i n which the Balling degree does not enter : — 

o-i 

p-r 

in which P is the specific gravity. This is for Ventthe's 
instrument. For the Dwoecq eaeebaiooMtcr the fiiAer 

is given by — 

0*0628 

To test a lot of beele for 
ahoold be taken to aa to 
At lot. A wedge-ahaped piece 



ef parity the juice 
the aveiaie jaioe of 
"becttentofewv 
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occasioned by the use of hot water aloaet or meidjr acM« 
nlated with nitric acid, or by the manipulations necessary 
when paper filters are employed. 

According to Fressniut (** QuaakitAtive Aaalvsii," 
Seventh Edition, p. 170} we caa» with great can^ almiyf 
obtain by thia method 99'g to loo'i for too parts el 
chlorine taken. I presume Fresenius means when usiag 
paper filters, in which case the time tetrad to make an 
estimate is generally six hours. 

The limits of error here laid down an often neadwdi 
according to my experience, when paper filttre aie Ml' 
ployed, and no silver nitnte added to the wash water. 

Though sufficiently near for aioet purposes, Kreaiter ac* 
curacy in chlorine ettlauttea mqr mmetiaea b« deairad. 
By adopting Oooch'e aaethod u filtration and Cooike'a 
suggestion, with n few otlicr simple pcMantiMM, n 



root picked out for analysis. The thin edge of the wedge 
shonld be at the aadl of the root, and the angle of each 
wedge should be tin ■■■efcr every piece. All the wedges 
may be rasped onacommon grater, and the pulp obtained 
should be pressed in a cloth so as to obtain the juice. 
This is immediately neutralised with lime, and heated, by 
which a thick black precipitate is obtained. The liquid, 
after filtration, is light and clear enough to be nlacM in 
tbe tube of the optical saccharimeter. The density of the 
filtered liquid should be taken todetcnnine tbe coefficient 
of purity, as the juice of beeti can tJwayfl be defeated 
withaliitlelime. 

The joiee of Mfghnaa cane is easily obtained by crush- 
ing with a hammer and «iia|dof tihe cane with the hands, 
If no special apparatns ie at said. 

If the coefficient of the purity of a Joiee is snfficieotly 
hipb, we may in the next place determine the quantity of 
jwce in a certain weight of the raw material. 

The quantity of juine in the pulp obtained by rasping 
nay be got at by drying a certain weight of the pulp and 
determining the water m the pulp by loss. We also de- 
tcrmioe the water in the juice by taking the difference 
between xoo and the Balling degree. As all the water in 
the pnlp it is the jeke^ we have— 

p. c> 01 water in toe joice. 
As to what constitutes a nficlently high coefficient of 
purity, thia eboold be left to die Jadgmeot of the parties 
interested. I may, however, call attention that in the 
North of France, in 1879, a beet was not considered as fit 
to work for sugar, the cucfiicient of purity of whose juice 
I below 79. For 100 parts of dried juice the coroposi- 
I would be — 



Pure sugar 79 

Inporities ai 

We have seen that in beet Joico I pait of iinpwitieB 

prevents the crystallisation of fn parte ^ angari there- 

fnte the yield would be— 

79-(aixi-2) = 79-i5-a=53-8 p.c. 

I have had occasion to analyse several samples of beet- 
roots grown in the United States. Those which gave tbe 
lughest coefficient of purity were from Delaware, the co- 
emcient of purity ot the Joice heiog per cent. Tbe 
yield of eogar orthe Med Jdee woMd bo-- 

63-(37X i 2) = 63-44'4-i8 6 p. c. 

Most of the beet-roots I tested bad a coefficient of 
purity below 50^ aad thegr eoold not, Ihefefwe, yield aogr 
sugar. 

The coefficient of purity of tbe juice of a sorghum cane 
which I tested lately was 44, and uf coutbe no sugar could 
be obtained from thi>i Juice. 

It is almost unnecessary to state, in conclusion, that 
the proctbhcs Lltstnbed are applicable to the 
and to other plants with saccharine juicea. 



ESTIMATION OF CHLQKINE WITH THE AID 
OP GOOCH*S METHOD OF FILTRATION. 
By DAVID tMUO. 

It is generally considered that chlorine can be estimated 
with great exaAness by the gravimetric method. 

Chloride of silver being slightly soluble in water, espe- 
cially in hot water, a Kr.i.ill nnnus error may occur if the 
latter is employed to wah with, but this can be prevented 
by adding a little nitrate of silver to the water, as recom- 
mcndcd by J. P. Cooke (Chemical News, vol. xliv., 
P- 235)- 

On the other hand, the precipitate retains occluded 
matters with great force. Error from not completely re- 
Boviog these often more than compeniaui for alight lose 



higher degree of accnracy can be nttsined with lose OMni* 
polation and eipeoditiwe of tiaae than bj (he newd 

method. 

This is shown in the results given below, obtained in 
estimating the chlorine in a veiy pure sample of chloride 
of potassium. 

The sample had been prepared with care from purified 
chlorate of potash. I failed to detect any trace of im« 
purity in 2 grms of it submitted to a searching examina- 
tion. 

As about 0 5 grin, was used in each analysis, if any 
impurities were present the quantity must have been too 
minute to affed the results in the slightest degree. Ten 
grms. of the nitrate of silver employed were also exa- 
mined. Except a minute trace of what appeared to be 
lime, no impurities were found. The solution* used in 
the estimates contained i grm. nitrate of silver in 20 c.c. 

I'lic perforated platinum crucible employed was of the 
following dimcnsiuns : — Height, I inch ; diameter at top, 
I inch ; diameter at bottom, t inch. It had a light dish- 
shaped cover, and when in use was fixed in a hole made 
in a vulcanised india-rubber stopper, wIulIi h id been pre- 
viously digested at a gentle heat for some time in a solu* 
tion of potash, to fenovB looee paftidea of a^phor from 
the surface. 

A 10 per cent solution of the KCl was prepared, the 
salt and water being accurately weighed. To test its 
corredness a weighed portion was evaporated to dryness, 
with due precaution, in a Lawrence Smith crucible, gently 
ignited, and weighed. 

Weight of eolation tahea .. s'sgfisgnns. 
Wdi^tof retidua .. ** *. .. 0*5196 „ 

The following atomic wdgjhie were employed -.— 

Chlorine 35-46 

Sihrer 107*93 

Potaaainm 39-13 

being the nmbin adopted by Freeenine. 

Weighed the solution in a light glass stoppered bottle, 
and turned it into a deep porcelain capsule, about 4) ozs. 
capacity, provided wiih a well-formed lip and a handle. 
Rinsed the bottle with 25 c.c. distilled water. Added so- 
lution of nitrate of silver in about the proportion of 
25 C.c. to 0'5 grm. KCl and 2 c.c. pure nitric acid, sp. gr. 
1*3. Heated to boiling-point, and kept at this tempera- 
tare for some minutes without allowing violent ebullition, 
and with constant stirring, until the precipitate bad as* 
snmed the granular form. Allowed to cool somewhat 
and then passed the fluid through the asbestos.* Washed 
the precipitate by decantation with aoo c.c. of venr hot 
water, to which had been added 8 c.c. nitric acid and 
a c.c. dilute solution of nitrate of silver containing i grm. 
of the salt in too c.c. of water. The washing by de- 
cantation wa« peifenned by adding the hot mnctttre in 
small quaalitieB at a tleio, and bealmg vp dm pitdpiM* 
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wdl with a thin glats rod after each addition. The pump 
was kept in adlion all the time, but, to keep out dutt as 
much as possible during the washing, the cover was only 
removed from the crucible when the fluid was to be 
run in. 

Put the capsule and precipitate aside, returned the 
washings once through the asbestos so as to obtain them 
quite clear, removed them from receiver, and set them 
aside to recover excess of silver. Rinsed receiver, and 
completed the washing of the prctipitaic with about 
200 c.c. of pure cold (29* C.) water, li.-ill of this was 
used to wash by decaotation ; the remainder to transfer 
prtcj itate to crucible with the aid of a trimmed feather, 
and finish the washing in the crucible, the lumps o( 
chloride of silver being broken down with the glasi rod. 
Removed the second filtrate from reccivari and paaacd 
about 30 c.c. 98 per cent akobol ttanmgh pitcq^tate. 
Dried at 140° to 250* C. 

bposure for half an hour to this temperature «M faoid 
mm tlwB tuffideot to diy the necisitate canplctely* and 
mdefad • Mcoad heatiog aad wMi^Uag q^ts ii ai iec e e> 
•ary. 

Twelve consecutive ezpcritncnts by tUa method gave 
the resulu recorded below. The cetiaaatea were all made 



at ni^t, the time required 
and a luilf, diyiog tacuided* 



for 



WiliiterKa W( 
Mea. tateaiaOiaM. 

t 0*50x15 

a 0-50638 

J 0-544x6 

4 o-4909a 

I 049369 

0 0*50778 

{0*49563 
0-54491 

• 0*45678 

10 0*46154 

ft 0-5x390 

ta 0*51413 

Average 
Thec^Nrequirea 




ParaeM 

efCL 

47*S5 
47*54 
47'S» 
47'S5 
47*S5 
4r55 
47-55 
47*55 
47*55 
47*54 
47 56 
47 55 



47*54 Freseahia. 
47*59 Hitler. 



The precipitate admits of very accurate weighing ; no 
desiccator is required. The film of moisture which all 
bodltsi condense on their suifacc* having been deposited 
by allowing the precipitate to cool completely, no further 
absorption takea place. 

The precipitates were very white after drying, and dis- 
solved in strong solution of ammonia without residue. 
On melting in porcelain they lost weight only to the extent 
of three>tenths of a milligramne for each gramme. 

The loss by washing with aoo c.c. cold water (29' C.) 
was found by experiment to amount to about two-tenths 
of a milligramme with precipitates weighiag about a 
gramme, rio corrcAion is therefore re q ti ii ed, aa the two 
slight enors about balance each other. 

It might be sapfweed that, after washing so persistently 
with the hot mixture, very little pun cold water would be re- 
qoited to remove remaining tracca of impurity. In previous 
oqwimeoti, however, in which xoo c.c. of cold water were 
andt the jnecipitatea (each weighing about a gramme) 
aometimes showed faint purple apota on diyiog, and the 
results were generally slightly above the truth ; yet. I 
abould atate that in those expeiimeata care had not bMD 
taken to granulate the precipitatea before washing them. 

Four estimates weranadeof a sample of HCI solution, 
the specific gravity of wMdl, at 27° C, was 1090, indi« 
catiag 18 10 J9 per ceot of HCI. The icaalta ata glvn 



Nitrate of stiver solution was UMd lo the proportion of 
about 19 c.c. for each gramme of the HCI solution taken : 
aoo cc. of the hot mixture and 200 cctrf coiMvilware 
1 to wash with in each analysis. 
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taken la OrMt 

1- 8356 

2- 0273 

1-8513 
Falaiouih, Jamaica, B.WJ.) 
Apiifj, 188a. 

NoTl. — The Editor will be pleased to receive the further 
coflUBWiicatioiia pcoouaed by Mr. Liado on this methed 
of aaaiHali. 
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LONDON WATER SUPPLY. 

Report on the Co.m posit ion and Quality or Daily 

SAMFLSa OF TH£ WATBR SUFPUaO TO LoMOON, 
Kft rum MOMIH MMBOM UMMBK SStT, : 

By WILLIAM CKOOKFS, F R S. 

WILLIAM ODLIKO, MP. F.R S.. I-.K.C.IV 
Prftfc»cr cl Chemmij »t the I r.iverwiy o( O 

and C. MEYMOTT TIDV, M.B.. F.C.S., 
Prefmor ol Cheir.niry and of Forensic Medicine at the 
Baapital: Medical Officer of Health for Itliogton: aii4U 
D«r«ty IMicat OOesf Of HtsMk ior lbs Civ Of iMdSB. 

To lJU Right Honourable the Presuxbht cr 

Local. QOVBaMMSMT BOAKO. 

Aptasxd,taMb 

Stt,— Is this, our fifteenth monthly report, we lay befofe 
you the results of our analyses of ,the 189 samplea of 
water coIleAed by us during the month of March, on the 
days and at the times indicated, from the maina of the aeveo 
London water cumpaniea laUag their wtpftf bom the 
Thames and the Lea. 

Of these 189 samples, three were rccordci^ as " sU)^t|f 
turbid," and five as "very sllglitly turbid." The remain, 
ing 181 samples were bright, clear, and efTiciently filtered. 

In Table I. we have recorded the analyses in detail of 
samples, one taken daily from March 1st to March 
31st inclusive. The purity of the water in respcA of 
organic matter has been determined by the Oxygen and 
the Combustion processef , and the results of our analrses 
by these methods are stated in columns XIV. to XVIIL 

We have recorded in Table II. the tint of the several 
samples Gt water as determined bf tba COiloWMlWltr 
described in a previous report. 

Of the 27 samples supplied by the New River C-f n.pany, 
the whole were found to be well filtered, clear, and bright. 

Of the 27 samples from the mains of the East London 
Company, the whole were found to be well filtered, clev, 
and bright. 

or the ay aamplaa from the aaiaa of the Cbdiea Water 
Company, the whole i*ere found to bo veil filtered, ckar. 

and bright. 

Of the 27 samples from the mains of the West MiddUiez 
Company the whole were found to be well filtered, clear, 
and bright. 

Of the 37 saii^a from the awina of the Lambeth 
Water Company, the whole fnoad to bo well fihaicd, 
clear, and bright. 

Of the 27 aampica from the maim trf the Grand Junc- 
tion Company, two were found to be " slightly turbid." 
aad two "very slightly turbid," the lenaiaiiig aampka 
beisgwell filtered, clear, and bti|ht< 

or the a? samples fton the iDidaa of the Sooawivkaad 
Vawdudl Goopaay, one was recorded aa ** digMb^ tvM,'* 
and thne aa *^ytn slightly turbid.*' Tm itmal ad tr 

well filtered, clear, and bright. 

la Table HI. we have recorded the oxygen requlied ID 
oxidise the organic matter, and the quantities of tna 
oxygen present in the whole of the samples coUeded. 

So much stress being often laid upon the excess 
organic matter commonly alleged to be present in the 
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water-supply of London, we would call special attention 
to the results of our determinations of organic carbon 
made during the past three months. The average amount 
of organic carbon found in the 33 samples of water 
examined for this constituent in January was 0'ig6 ; that 
found in the 33 samples examined in February, was 0*150; 
and that found in the 27 samplei examined in March was 
0*144 P*'t 100,000 parts of water ; showing a gradual 
decrease in tHc proportion of organic carbon, and oon' 
Mqaently of organic matter with the advance of the season. 
Tuing the whole of the 73 samples of water examined for 
Otpuuc carbon daring the period of January ist to March 
the average proportion amounted to o-tfia part 
n 100,000 parts of water. Moltiplyinf; this proportion of 
organic carbon by a), M get loughly the proportion 
of organic natlar, tha svenga qoMiti^ of organic OMtter 
is in thia way fcoad to eantttnte tJ^ih of ft per cent 
of tlM water ; .or to amont to aoMCWhat over a qoavter of 
m gain (o'aS grain) per gdUoo. OalcolatiBg ea the aame 
bnis, ia one aainple only of the 73 did the quantity 
of ocgftttic natter anoaat to half a graio per gallon, 
Md to two other tamplea oaljr did It epptiMcb to that pro- 
poitioii* 

Takiof into cootidention thIa fecideaa ften eicess 
of organic natter, and the general esecllenct of the water 
Id rasped of clearness and absence of colour, and more 
e^ecially its stite of abundant aeration, we would endorse 
the opinion of the Royal Commission, who last reported 
en the subjed, to the efTedl that the water supplied by the 
London Companies is "perfeAly wholesome and of 
suitable auality for the supply of the Metropolis." 
We MVe the honour to remain, Sir, 
Vour obedient Servants, 

Wii.t.iAM Crookes, 
William Odlino, 
C. MayMOTT Ttsv. 



ON THB DBTBRMINATION OF PHOSPHORUS 

IN IRON. 
. 9f J. LAWRENCE SMITH, LonisviUe, Ky. 

In recent years it has been a matter of considerable 
interest to determine the amount of phosphorus in the 
iron used in the arts, eopecially ir. '.h-^t form of it known 
as pig-iron; in faft, since the inanul.Ki'.irc of steel hy the 
process of conversion known as Bcs^L-mer pro.LSs, it 
become a necessary procedure to ascertain the [tcuiiar 
fitness of the cast-iron for this purpose ; and has a bearing 
also upon the commercial value of pig iron. It is 
not many years ago that a few thousandths in the 
difference in the amount of phosphorus in two lots of pig- 
iron had but little effeA upon its commercial value, while 
now, its presence afifeds it to the extent of several dollars 
value per ton. 

Formerly but little reliance was to be placed upon the 
analytical estimate of the amount of these small percent- 
ages of phosphorus lo iron, and uniform results were not 
furnished by different analysts. It was not until the use 
of an acid solution of molybdate of ammonia* was 
enidoyed, that reliable results were to be had. Many 
years previous (in 1853^, when I established the constant 
presence of phosphorus in meteoric iron, I was obliged to 
devise a process which, while it gave very good results, 
was not applicable to the present use. 

The so>called molybdic acid process did not at first 
satisfy all chemists, and in heoda of all did not give 
the uniform results desired, and even at the present time, 
nodifications are constantly baillg aought after. 

The noMdic add pnoeiMt aa first need, waa to 
> iwt | I I H fM ffeMphonw ftom a oluie add letation 

* Msthad efartiw dwwiad la *Wtmmiwft MmlfML Chsm- 1 
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r of the iron by an acid solution of tlie molybdate o' 
ammonia, re-dissolve the molybdate of ammonia in 
ammonia, and precipitate the phosphorus by chloride of 
magnesia and ammonia, and estimate the amount 
of phosphorus fiom the phosphate of magnesia. 

The reasons for not estimating the phosphorus by the 
first molybdate precipitate were, first, the supposed 
indefinite nature of the precipitate, and secondly, the 
occasional presence of free molybdic acid in the precipitate ; 
it was also recognised that the large amoant 01 iron in the 
solution interfered materially with the precipitation of 
all the phosphorus, and it was made very apparent that 
the phosphorus most Iw concentratol into a small portioa 
of the irrn before commencing the procesa of analysis. 

With dieee fads well established to ny niod, I 
have been engaged off and on for two or three years 
examining the question of the determination of phosphorus 
in iron and steel, making aeveral hundreds of varionaly 
modified experiments, and rqieating the detaila of pro* 
cesses adopted by dififerent ehMBiiti. 

I first tried the soloiioa of from oae fo three gtna. 
of iron or steal ia aqoa it0t, aad precipitating hy 
the nolybdie aofaitioat with all the Iroo pmeal and 
withont aeparatiag the ailica ; but the proceu gave 00 
satislMtioB, whatever way the phosphorua waa vltinatefy 
weii^ed; aor did the evaporation to dryness over a 
water-hath and le^issolving with a iiitle nitric acid 
materially improve it. It became very evident, as alrea4y 
recognised by several English and American chemista, 
that silica must not be m the solution in which the 
molybdic precipitate was made ; and, furthermore, that 
the larger portion of iron must be eliminated from 
the solution before this precipitation was attempted. 
The chemist of the Burden Iron Works, Troy, and of the 
Pennsylvania Central Railroad gave mc their experience 
on the subjcdV. 

In describing the following method, ultimately adopted as 
lTordir)g the most speedy and accurate results, I give but 
little eke than slight modifications of methods alxoady cm. 
ployed by others, with such detail of manipnlatioa aa 
facilitates uniform method of operatioo.* 

Quantity of Iron emhloftJU—l% la caetoaiary to employ 
X grro. lot pig iron, and a to 3 aimi. Ibr nalleahle imp and 
steel ; but in my own pradice I employ hat I gm. Car all 
varietiea of ifoa | for even where the iron or steel coateiaa 
one-tbooaandth dtod less of phosphorus, I get as aatla. 
fadlory results as where 2 and 3 grms. are employed. 

Sul'.ition. — The iron, say i grni., is placed in a porcelain 
capsule of about from too to i cm., and 3 or 4 cm. of 
water added ; the capsule is placed on a water-bath, and 
to to 15 cm. of aqua rcf;;a is added little by little; 
the aqua regia is prepared in advance in the usual 
way with 2 parts chlorhydnc aciJ and i part nitric acid. 
The contents of the capsule arc now evaporated to dryness 
over the w.itcr-b.itli or more speedily on an iron-plate; 
the capsule with its contents is then placed in an air-bath 
and heated from 140' to 150' C, for from yj minutes to I 
hour — thus rendering all the silica iiisolulilc ; 3 or 4 cm. 
of chlorhydnc acLcl with an equal quantity of water 
are added to the dry residue, and then \v.irnied gently over 
a water-bath or lanp; the iron is re-dis&olved, a little 
more water added, the solution filtered with the filter- 
pump ; the filtrate placed on a narrow graduated measure 
of 100 cm. capacity and sufficient water added to make 
the liquid contents 100 cm. ; the whole is well shaken to 
make the aolation uoiforn. The next step ia to conceo' 
ttata all the phoapbomslaio aliadtad anoaator the boo. 

ConctntmUon if th« Phottlmu^ — From go to 9a cat. 
of the laatetflttiloa la piaeedia aca^aaleof 3ooor4iK»e.n. 
capacity, either of porcelain or platutm— toe latter I nee 
by preference — and too cm. of water added; the iron 
oxide is now reduced to iron protoxide by soda sulphite or 
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stnmonia sulphite.* I prefer the latter, and prepare it in 
the manner mentioned in the note; the ammonia tulphite 
I used at the suggestion of Mr. S. Peters, which he stated 
to roe was used advantageously by himself and others. 
Two or three centimetres of the ammonia sulphite 
it added to the iron solution and the contents of the 
camaie are boiUd tmM all tht tulpknnus aeid it drivtn off, 
tbts stage of the pioeeaa being recogoiaed Inr the tense of 
naell. By ratting a small drapoT the eolation en the end 
of a glatt ttimr into a wtalt ammonia aBliition we mdiljr 
reooeniie the complete convanioa of the oxide, tot the 
precTpiute it nearly white. Of coane dnring tho wbolo of 
llM above proceet the lolntion it acid, urith di« cseett of 
dkchfdric add. Ammonfat it now added tlowhr to llie 
wum Mlation until a ttttia of th« gracnith pracipiiaie re- 
Butnt ondfetelvid ; aboat to C4ii. of aeetic add it now 



added to the solution (which immediately n-diMolvtt the 
precipitate), and then i or 2 cm. of ammonia acetate loiu* 
tion; finally, the 8 or lo cm. of original solution 
ftmsiiDing in the graduated glass is added with 200 or 300 
cjn. of water. 

The whole contents of the large capsule is boiled gently 
from one-half to one hour, and if necessary the water re- 
newed as it is evaporated. The result is the formation of 
a basic rcr-salt of iron conialning prnfiically all the phos- 
phorus that was orij;inally in the gi:ii. vt iron used. 

Stparnlun i f tic P}ic;l!t.-)ui Uwt the above Prtcipi- 
lalt. — Willi .1 iillcr-pump on a 3J inch filter, the last pre- 
cipitate 13 collcaed m 15 or 20 minutes; the prec pitate 
is not washed, but a mixture of 5 or 6 cm. of cliloitiydric 
acid, with an equal quantity of water, is warmed in the 
capsule in which the boihng has taken place, so as to 
dissolve the adhcrinf; oxide of i ron ; the hot acid ^olu' 
tion is thrown on the filter in the funnel, detached fiom 
the pump, ti e filtrate is readily dissolved and passes in 
some convenient vcfsci, and the filter washed once or 
twice; this Rolution is placed in a porcelain capsule and 
evaporated to dryness over a water-bath or on a hot plate. 
I prefer the former, although it takes a longer tnnc. To 
the dry, but not over-heated rendue is added 1 to 2 cm. 
of nitric acid, with an equal quantity of water ; this will 
furnish a clear solution if there be no titanium in the iron ; 
if the latter be pteticnl, there will be formed a flocculent 
precipitate that can be readily separated by a filter prior 
to the last treatment. 

Th* latt Trtatmtnt, — The solution now need not be 
more 10 or 20 cm. to which ammonia is to Le added 
imtU the precipitate first formed is no longer rc-dissolved ; 
then add a few drops of nitric acid to clear up the solution 
completely, in which the phoiphorot it tappote4 to have 
been concentrated. 30 cm. of molyhdie acid tcdution is 
BOW added to the last solution in a small beaker which is 
then warmed for 15 or 20 minutes to a temperature of 80' 
C, and agitated with a glass rod. The phoipliofut it 
pfodpltatod at the double ammonia-salt, and tettltt at a 
cbrame-yellow powder in leu than 30 mintitet, and 
it ready for colleaion oit a doaUe Blter.f although I 
COflomonly allow two houn or more time to elapse before 
filtering and wathiag with the filter-pump. At the 
filter it vcCT oaU it u ceadily watbad with a little dit- 
lilltdwaiar: 

After waabiagt Ch* douUe filter it placed in ao air-bath 
beattd to aboat ue^ C, asd ia about 30 miiratet weighted 
by e^atatiflg the fitter^ die eoaplete diynete it verified 
by a atcoBd oeatiog in the ^hath. 

Of the photpho>molybdate every 100 n.g. will contain 

* Equal parta of arrmcnia and water are placed in a bottle and an 
txccaa of iulphiii ic aciil ( atscd through ; the operaiiun Ukta lax acvctal 
huun, ualoE a maiure ol cbaiccal and sulphuric acid. Once ptcpaied 
it kccpa very well, wltca kn I from tb* lictit. 

t Vibta I filler ■ precipitate to be wct(bedon the filter, a dotjble 
filter li uicd, each of the tame lite ; they arc weif;htd ore acaiaat the 
otber and ciaftly balanced bv the wcighia; on the lighter one a -t- 
Uaxk iaput with rencil, and the number of m R. tbal it i> lighter than 
Um other. As oolf a ti or 3 inch filter ii uicd, the difference in «<igbt 
CO the filters docs not uiually eaceed 10 or ao m.a. I always kcsp 
ot ikem 4anUe fllim (with tin tfiflcraoM nSnlnd en Hwb) 



1-63 m.g. of phosphoms, or 3*74 m.g. of phoephoric acid. 
The result of this method of analysis will indicate a 
very minute quantity of pho^horus lots than what is con- 
tained in the iron, but SO tttail at not to affeft the pradi- 
cal result, and will be more acctirate, certain, and speedy 
than if estimated as magnesian phosphate. 

Cold-Shori /row.— It has been cnstomary to attribute 
the cold-shortness of certain iron to the presence of phot, 
phorat. Now, after working on this problem in roUtag 
millta I ham fomd that the photphomt caaaot alone 
account for tbia pecallafity. Very often I have taken a i 
inch and t| tndi iion that waa very oold>thort and work, 
log them down to tmaller riaet. ae | inch batt, ftc, fanitd 
that very good metchantable iron it prodnccda capable of 
being bent and forged cold or hot as well as wif nod 
good quality of iron, although the phospboroi in the iiii|t 
and small iron is the same in quaaiiqr* I would not tty 
that phosphorus has no effeA on the cold » ahestiieta of irent 
but I would remark that whatever effeft it hat la very 
much modified by the manner of working the iron. And 
this opinion is sustained by that of others who have bad 
much to do with the working of 'uon.—Am4ricm Jourmal 
oj Seknetm 



PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 
Saturday, April 22nd, 1SS2. 

Prof. Clifton, President, in the Chair. 

New Member, Dr. E. Hopkinson. 

The President announced that copies of the Report of 
the laghtning-rod Committee could be obtained from Or. 
Guthrie, Science Scboolt, South Kensiogtona price si> P« 

copy. 

A paper was then read by Mr. W. F. Stamlbv, "Ob 
thiEvidiHCt of a l- lowing Liquid moi-ing by Rolling Con- 
tact upon thtlnttrior Surjatt of a Pipe." In his expert* 
mental work on " Fluidt," published last year, the author 
has endeavoured to show that liquids flowing in a tube 
move by rolling contaA on or past the rctittant surfiwct of 
solids, and upon like principle that the moving parte of n 
flowing liquid move by rolling contaA on the mote 
quiescent parts of its own mass, so that in no case it 
there any element of sliding, gliding, or shearing motion, 
sttdi at ft generally atsumed. Further experiments tend 
to suniMt tfait view in the cate of liquidt flowing thranch 
pipet. The dHknhy In ^bm espctimente aroee fioaa On 
uiAion of the ripe impeding the free motion of the par* 
tieltt. The principle wtt investigated by allowing liqtudi 
of varitms kinds— such as solutiont of fliaitic vatnitb— to 
flow through pipes, the liquidt fontainfaig eolenring 
matter or air particlet to attitt the tjt. The nnthor 
illustrated the cfleAs by diagramt on the term. 

Dr. W. M. Stone, Mr. Blaikley, Dr. Guthrie^ and the 
President, offered some remarks on the paper. 

Mr. J. M. Whipple exhibited the magnetograph onvee 
obtained at the Kew Observatory during the past week, 
showing the progress of the recent magnetic storms. 
After stating that two unusually large spots were now 
pa<,Mi.g over the sun's disc, he remarked that althongh the 
niat;nc(s at Kew were somewhat disturbed on the 14th, 
tliey were nearly ttationary until the night of the 16th, 
when about 11.45 p m. tliey became strongly affeflcd, 
and from then till S p.m. on the 17th the nianr-ctn: !.tofm 
raged. The horizontal ccir.poncnt of the cartli's ir.ignctic 
force wasat onetimeieduccd more than 0 05 m m. (m.gr.s.) 
below its average value, and the vertical component by 
about 0"07 of the same units. This happened about 6 a.m. 
of the 17th. A little after noon of the same day both 
forces became so increased that the light spot left the 
tcsle of the instramest for nearly two hours. A second 

rlod of aeinelie dietttifenaee c wwimic nil at ' 
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3Mioa.B. of the aotb, and wm vklaoC vp to a p^m., mb- 
■mSsc gradiullx nntil 7.45 a.in. of tho <tit. Darioc thit 
period Um flMgiMtIc Ibrco, thoagh flaftaaling larftfy. did 
not expaiiaoca aieh mat duuni of lataoiitr aa wan 
iadicatad^thatertlmtTth. Mr. Wbinia tliaa aUndad 
( of Fref. W. G. Adana, aad aaneited (hat 



to tba tvon of Fiof* Wi G> Adanai aad 'aaneited 
aoa apota eal^pcodacad aach effeA* when cutting certain 
liaaa of toee, wUch he imagined might extend for a 
Omilcd angaJar dlataace round the earth's radius se&or. 

Plot AOAm polated out the desirability of increasing 
the aamberof self-recording magnetic observations, espe- 
dalljr in tlia Southern Hemisphere ; and after mentioning 
that the Pfcnch were about to equip luch an observatory 
at' Cape Hon, expreuod the wish that the Cape of Good 
Hope Obaanrataix a^ght again be provided wiw magoato- 
naeten. 

The Rev. S. J. Perrv remarked on the exceptional 
nature of the storm which he had seen recorded al Brussels, 
and stated that in Belgium the telegr;i|>! ic service had 
been disorganised by it. Attention wa? also called to the 
auroral displays in America. 

Mr. Lecky, Dr. Guthnc, the Pre5:dcnt, and others spoke 
on the general phenomena of the stoinis. 

It was then announced that the meetings of the Society 
in May would be held on the 6;h and aoih instead of on 
the 13th and 27th, as previously announced; also that 
the Society would meet .^t the C larrndon Lihoratory, 
Oxford, on June 17, by inviutioa of the Preaideot. 

NOTICES _0F BOOKS. 

Modern Metrology : a Manual of the Mtlrieat VtdtS aud 
Syittmt of the Pretrnt Century, uith an Appendix 
containing a Proposed English System. London : 
Crosby Lockwood and Co. 
We have here a work on a snbjeA much negleded, and, 
in consequence, little understood, but by no meant lacking 
in importance. We are, at present, aa regarda the qoeation 
of measures, in a traoaition ttatc. The iaeeoveDiences 
aad complications of our old system are generally 
admitted, and there are many peraons of authority in tuch 
matters who advocate the IntroduAion of the French or 
metric tystem as the only aluroative. It must be remem- 
bered, however, that wbilat the geacral priociplea of a 
decimal division, and of a batnuadoaa relation between 
the ataodards for lineal measure, capacity, and weight, are 
adaiitladly convenient, the meuic system, aa it now 
■taoda, and as it is used in France, Oerauuij, fta, ia open 
10 cattain obje&iooi. The metre ia aett aa waa formerly 
aopposed, tha tea>aiilliooth patt of the laagtb of a nm- 
diaa from tfaa Fala to the Eqoator, bat a OMia appimdaia- 
tioa, and oooaeqaently inaat ba pteaaancad aa arbitiaiy 
aait. ** The naft af caUe aMMwa. tha litf*, nAieh waa 



■oaiiaa% the thousabdth paitof a cable meti^ at a later 
data loat its purely adeatifie aad thaotatical value by 
bacoeaing a meaaatacaataiaiBg a kilo* wat|jbl ct diaiilled 
waiar at 4*, while tba naaaaiehaalf waa aappaaed to icmain 
ato^C." 

The staadatd wdght, the *' kilogramme dea archivee," 
ia^ of doabtjal valoa. Ita aoninal weight ia of course 
1000 gTBia., '* whilst the calculated weight of a cubic deci- 
meter of water, according to Stampfer in 1S30, is 
999*653 grms., and according to KupfTer in 1841, 
999'9^ grms." 

But there are other diiadvant.iRcs in the metric .system 
as it now stands of a more prai'^tical nature. The names 
of our traditional weights and measures are short, and 
with few exceptions monosyllabic. If we look at a table 
of metric weights and measures, we find the ^radt^s ex- 
pressed by words of three or four syllables. Suir.e uf the 
names, too, are liable to be confounded with each other, 
anch aa " ' 
gfaauna. 



aad diviaoca aia aaaall, and eaaOjr dealt with meBtaUy. 
Two, ftar, lix, eight, or tan oaacaa ara magnitodaa which 
peraona of tha meaaeat capaciur can leaModMr. Bat 
auppooa wa tranilata thoea qoantltiaa into their mmtdc 
eqaivaieata we get aach Agnna aa 58, 116, 17^ agi, ago 
grBSd— nambcfa mach Icaa easily remembered* If wa 
know the price of anything per poond we can eaailjr calca« 
late the price per quarter or haJf-ponnd. Bat the metric 
tyataaii S carried oot io its integrity, discards all save 
decimal fra^iona. As a writer in a contemporary re> 
marks : — " The metric system in its present form brings 
us in contad with cumbers beyond the reach of the mulU- 
plication table. The faA is that this system, as at present 
organised, is not so much decimal as centesimal or 
millesimal. In our ordinary system we can t-\[ i ijsi very 
small quantities by whole numbers. A grain, a ijram mea- 
sure, a line, arc quantities bclo .v which it is rarely neces- 
sary to go. The metric sysu-in requires plain, short, simple 
I names for its various f;r.idcs t:i be arranged in such a 
manner as to banish the decimal point beyond all ordinary 

transaAions. It needs, too, nanMaJbrthaliiUf^tbaqvaitar, 

&c., of its denominations." 

-Mr. Jackson quotes the opinion of the late Warden of 
the Standards — " There can be no question of the greater 
convenience of our Weights and Measures over those of 
the Metric System for the praiftical purpost; of weighing 
and measuring ; the units have been ,-idoptcd as the most 
convenient, and our system is far better than the metric 
system ; but for purposes of account it is inferior to it." 

The author suggests, instead of either, an En[;li>,h deci- 
mal system. Its units are the inch, foot, and yard, with 
their squares and cubes. As the standard weight he takes 
a cubic foot of water, which "has been a legalised 
standard unit of weight since the year 1859, and its legally 
declared value at 62° F., barometer 30", is 6a*32io lbs. : 
taking the correA value of this unit at 33* F. as 62 4245 
lbs., or 998*79 commercial ounces, its relation to the ounce 
of commercial weight is tolerably well estaUisbed. This 
foot weight is the English talent, in the same way as the 
Greek talant was the weight of an Olympic cobic foot of 
water." 

On this talent the author dedmalisea at iataivals of 
1000. The i-toooth part of the talent is dw adaa^ie 
ounce, which differs from the oommercid ouaee merdy bv 
0-I3 per cent. The i-ioootb part of this oance, the am, 
is 0*43697 of a grain, and the i-ioooth part of the aiil ia 
the doit " 0*000437 of a grain. A nnn of xooo talents, 
the thousand'Wtighl, is =» 27'868 tons. 

We like these short Eagiisb names mach better than 
the lengthy " clasticd " names of the metric scde. Tlia 
author claims for bis ndta the following advantagea>- 
They are based on a laeoaiaad lagalnait} tmgr an 
tranamotable into ooeametdar naita thioagh tha oaaea ly 
a redadion cf o'ls par cant; thav aia fmify dadaul; 
that cooveidoa irom weight to volame aad fmaa vdama 
to wdght ia aa nraOicabie with thaai as with OMtiie nnita; 
tba aAnd wa^jht of any body of known volnme and deo> 
sitj ia easily aaoattained. For example, the weight of 
a cubic feet of wioodit iron having a specific gravity of 
7*78' 11*56 laleats. inm ladudion of aoita of pressara 
in which waaa wdght oniu are applied ia aa aaaily c£EsAad 
as widk aMicie nmure units. 

We eouniead this English scientific sjrstem to tha earO'* 
ful examination of onr readers. But whatever may be 
thought of this new series of units, or of the author's 
partial dissent from the metric system, it will b« recog- 
nised that he has furnished a wonderfully complete survey 
of the weights and measures of all nations, ancient as 
well as modern. It will be found a valuable book of re- 
ference for men of the most varied pursuits. 'I'he mer- 
chant, the manufadiurer, the lawyer, the stanhtitian, the 
historian, the antiquary, and the divine, as well as the 
student of physical science, are often in need of informa- 
tion which they will be able to find here, and in very few 
other books. Tha diid dded we notice is liia want of 



^ud by Google 



tgS 



Chemical NoUcts/rm Foreign Sounts, 



JCaiinca. Mswt, 



CHEMICAL 



NOTICES FROM 
SOURCES. 



FOREIGN 



Ctm^tn RtHiiu HtMamtMnt in Stmutt, dt PAeadimi* 

dtM Sciences. No. iG, Apri! 17, 1882. 
Tmnsfomaation of Carbon Oxyiulphide into Ordi- 
naryUiea and Sulphurca.-M. Berthclol.— Carbon oxy- 
sulphide and gaseous ammonia form, on combination, 
ammonium c %yiulpho carbamatc, which is again trans- 
formable into urea by the simple elimination of sul- 
phuretted hydrogen. This conversion is particularly 
distind in presence of metallic oxides. If the aqueous 
solutioo of the lalt i& evaporated, there is formed a crystal- 
line matter, formed of ordinary urea mixed with a notable 
quantity of MlpliaMa ■b4 » Uttla amnoBiain tnlpbo- 
cyanide. 

Pernltrie Acid.— P. HautefeuiUe and J. Cbappoii.— 
Omoe prepared by the elearitation of ilflr air it mixed 
«Mi another gaieous compound, pcnrittfe acid. The 
fimnation of this add from « niltova of BftfOMO and 
oxygen submitted to the aAioB Ot the aUAric Mttve, is 
limited like that of ozone, and the aeiiaiinB coiraaponding 
toagiTea tenperatnre may be fixed by die decieaw of 
nvMife to which the jeaeoae mixtece ie aubmitted. 
When the pcmltric aeid^ has acquired the maximum 
tMKoacomraoMiBg to the temperature of the experi- 
«W**t th e weftli c diedwugea decompoee it into hyponitric 
add sad omeOi is it thown by a sudden fall of pressure 
aad bgr the deep red cdoaration of the gas. It is ad- 
jWaftjteet to effeft the preparation of peroitric acid at 
low tempentiirea, whenever it is desired to obtain a 
gaseous mixture strongly charged with this acid. 

Adtion of Ammoniacal Gas upon Aromoniacal 
Nitrate.— M. Raoult.— By the readion in question there 
iatonned a definite compound, 3NH40,N0j-f 3NHj. 

Certain Rea(;\iona of the Staaaona Salti^A. Ditte. 
•-Oa pouring silver nitrate into ta OMMt of nitnte of 
tia, there is produced an abundaatgrqrpiedpitete, Which, 
if washed and pressed betwata MOtliBf^piifer ia the 
•btence of light and dried in e vacaaait gP*M • grtf tab- 
tUnce, easily soluble in dilate aiuic add. It^bet not 
dissolve in ammonia, a trace of wUdh eeloan ttofe deep 
«d. If the white predpiute It left ia the liquid ia which 
it hae been formed it Veonea led. If itiapcflded In a 
large quantity of water it is transformed into a deep red 
powder, wbidi, after waahing and drying in a vacuum, is 
atill iaeehible in aa»oaia»bat tdaUe in dilute nitric add. 
It it Hiver aeta^teaaeto. Thb compound, if heated, 
d^atM, aad it pndcaed oat of the tube. If the silver 
Bitraie It bi exoeu, the iint drop of the tin-salt poured 
into it gives a ptaldih white turbidity, which quickly turns 
red, and yidda ohimatdy a deep red precipitate, almost 
Uadb The filtiate it at first colourless, but it quickly 
bteoaite tOlUd, aad the same deposit Is produced. The 
nedpitate thus formed in presence of an excess of silver 
it, when washed and dried in a vacuum, a deep brown 
powder, insoluble in ammonia, but completely soluble in 
dilute nitric add. It is a hydrated silver stannate, and 
does not deflagrate when heated. By adding silvernitraic 
very gradually to a very dilute solution of stannous 
nitrate, there is formed a reddish purple precipitate, which, 
when washed is a deep purple mass, which is soluble both 
in ammonia and in dilute nitric acid. The ammoniacal 
solution is of a deep red ; if it contains but little silver it 
turns colourless on exposure to the air ; if it contains a 
notable quantity of silver it evaporates without change of 
colour, and leaves a purple residue \vl,ich, ii air-dried, 
retains all the properties of the oricinal substance, and in 
particular its solubility in ammonia. Platinum chloride 
aad Radium niuate behave like nlta of silver. Theae 



Mktie leaAioas for the stannous salts. Thqrata aot 
famed in solutions of stannic chloride. 

Tetra-nitrated Ethylene Bromide.— .\. Villiers.— 
The author has studied the direA aftion of nitric acid 
upon various bodies of the fatty scries, and has succeeded 
in obtaining the body above mentioned, C4(N04}4Bra, by 
thus treating ethylene bromide. 

Origin of Saccharine Matter in Plante.— A. Perrqr. 
— The author concludes that glucose ia not a produA of 
the direa elaboration of chlofophyU. Ceae«unr, oa the 
other hand, appears to be a prodoA of the dii^elahofai* 
tion of the green cells. 



MISCELLANEOUS. 



Official Scientilic Analyst.- The President of the 
Royal College of Physicians of London has nominated 
Dr. Stevenson, of Guy's Hospital, to the post of SdentiSc 
Analyst, to conduA any analyses of bodies of de cea eed 
persons that Buy be ordered by the Seeretaiy of State ia 
the interest! of Justice, daciaf die year b^giaaiag 
May ist. 

South Lendon Sdioid of Cheadatiy.— The prixes 
awarded at the examinations held 08 tiM 4th, 5tb, 13th, 
and isth April, were presented to the Mlowing successful 
competitors on Tuesday, the 3.rth ult. :— Chemistry, Me- 
dal, Mr. Forster; Certificate, Mr. Woollons. Botany, 
Medal, Mr. Woollons; Certificate, Mr. Forster. Materia 
Medica, Medal, Mr. Burton; Certificate, Mr. Dillon. 
Pharmacy — Practical Dispensing, Medal, Mr. Birkbeck; 
Certificate, Mr. Burton. Certificates of Merit were also 
awarded to Messrs. Hornby, Roberts, Davics, Heald, 
Keade, Oldershaw, Brunton, Naylor, Capper, Wright, 
Tucker, and Ta)lor. All the candidates that presented 
themselves for examination during the week ending 
April agth passed. 



NOTES AND_ QUERIES. 

*•* Onr M«rtes and QBcriea eotamo was opened for the perpeia of 
(iviog and ohuininK inforiTiition llkcl)' to be of me to our teaden 
genenily. We caonot undertake lo let thii column be llie meina 
of IranimittiD^ merely prirate inrormation, or luch trade oolicei 
•I abould Irgitimatcly come m the adveriiaing columni. 
Sogar in Malt. — Will aoy of yoar correipeadaau five ma lb* 
•mount of itigar io nail, either per cent or par bemll II 
Pnmt givci the aoMMtt nif low, aad bit aDal)«h M 
•flSktbsrsaajrbeasMraiMaittOBa*— R. Maaaaau. 
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80IIB OF THB DAKOBmUS PROPERTIES 

OF DUSTS.' 

Bf F. A. ABftL, C.B.. F.R.S., 
nmUcat af ito taMlnilt «f Chcoiiuy. 

(Cwtiaaid AMD f, tfij 

Thb report of Faraday and Lyill waa published in the 
Pkiloioikieal Magatiiu for Janaaiy, 1845. and waa fol- 
lowed by a letter from Faraday in the Febniarr number 
of th* aaoM paUioUion, in wMcb be referred to the ledure 
Jot Jn l h m id M tin Royal Institution, and made fuitber 
saggestioM trith resped to the method of ventilating the 
mines soggflatad in the report. But it appears that these 
publications remained long unknown in France, for in 
1855 M. du Souich, Chief Government Mining Engineer 
of tin Saint Eticnoe arrondissement, when referring to an 
O^lotlon which had occurred at Firminy, advanced, 
ta a«r» tha view that tb« depoailiao of cruats of a 
Kght CMW npon the praps wm dM to dust which was 
■wipe lip aad tnm^ofMd to a diilancs bjf the violent 
ewraat pfodaeed bv Iba e a p tedo n ^ and wludi, being in 
pan inflanierf, woald cany 00 aad ptoiOBf iba eflSkU of 
Iba fim-daaap. Tha faA tliat awn aaar Aa pit's aoath 
ncchrad bwaa aad otter iojarlas, while othaia wte were 
la warUnfls aaar tte seat ar dw aapleaioa, hat out of the 
■udaair catiaai,aacaaedaafaaft,wasasGnbsdhrhiai to 
this igaitioB and carnage of flame by dasu Had the 
resolta of the explosion been entirely due to the mine 
being hisbly charged with gas, the explosion must, be con- 
sidered, nave extended to those portions. On the occasion 
of two explosions in i86t, M. du Souich again dwelt upon 
hia views regarding the part played by coal dust in increas. 
ing the disastrous effeds of fire-damp explosions. In 
1864-67, M. Verpilleux instituted experiments which led him 
to the corclusion that coal dutt plays an important part 
in coal-mine exploiiont ; the tubjcA was also pursued by 
several other French mining engineers ht about the same 
time, and L>]icLially by M. Vital, who made some experi- 
ments on a Bniall htale, in 1875, in connection with 
an enquiry into the nature and cause of an explosion which 
had occurred the ye.-ir before at the Campagnac Colliery, 
and in a part where no fire-damp liaci ever been detecfled. 
An exammation (or gas had been made by the overman 
with a Mucscler lamp juit before a lihot was fired, and 
after the first shot, a second shot was prepared and, tlie 
fuse having been ignited, the men retreated, when after a 
short interval, an explosion took place, and the men stated 
that they saw a body of reddish flame aJvancing upon 
them. After examining the nature of dust cullccted in the 
mine, and instituting some special experiments upuii a very 
small scale for the purpose of sicertatningwhethcr, and to 
what extent, the flame from a small charge of powder was 
lengthened, when projeaed, like the flame from a blown- 
out shot, into air containing fine coal dust in buspension, 
M. Vital concluded that very fine coal dust, very rich in 
volatile (inllamraable) constituents, will take tire when 
raised by an explosion, and that portions of the coal are 
aoccessively decomposed, yteldmg explosive mixtures with 
the air, whereby the fire is carried along ; the intensity or 
violence of the burning being much intluenccd by the 
pbyatcel dianAers (fineness, &c.), of the dust. He also 
pouMed oat that en explosion of fire-damp, while taking 
place almost instantaneously, inflames or decomposes a 

*^ A Vt&vf dsUv«rc4 at the Rajrai lastitvtiea of Great Bfitsin. 



small quantity of coal dust raised thereby ; explosive a&ion 
being thus propagated after the fire-damp explosion baa 
ceaaed. Soon after M . Vital'a investigation of the sttb}ed, 
Mr. W. Galloway conmenced a series of valuable expert* 
masts npoa a larger acale, with the view of ioveatigatiog 
Ite lafloeace of coal dust in collieiy enlosiooa, and tha 
results ware ooBmnniceted by him to tea Reyal SoeicMhr 
in two papsfs la ttffi and 1879. Tte condasione to aAieh 
Mr. Oalloway was led by the eKpciimeala deaeribad la hia 
first paper were to tte cflea that a mixtota of air aad a 
particnlar coal da« whteh had beea made tte selijea of 
chemical examtoatioa aad ptadical experiment was not 
inllanmabia at tte oidinaiy ptesaure and temperatBia,bnt 
that the presence of a vary small proportion of fire-damp 
In tte air, the existence of which coaM aotte dateAed 
with a Davy lamp by tte nMMt aapa ria aesd observer, rea* 
deied this dust inOaaHBablei aad eaaaad it to bom basly 
with a red, smoky flame. From thfs it was iaiittred that 
an explotkio, when originated in any way wliatever in a 
dry aad dtts^ miae, may extend itself to rmeto parts of 
the workings, wbers tte preaaaca of firs*damp was quito 
unsuspeaed. 

In his second paper, Mr. Galloway shows that the return 
air of a fiery mine which, though furnishing no indication 
of the presence of gas when examined in the usual w .iy 
(by means of a Davy safety lamp), might in his op.nion 
contain from 3 to 2'5 per cent, may hr, rc:i Itred imflam* 
mable by suspending coal dust in it. ile alvo described 
experiments by which it appeared to be demonstrated that 
the flame produced by the explosion of lire Jainp in a par- 
ticular pan of a mine might be propagateJ, at any rate to 
some extent, by coal dust raised by the cxploMon and sus- 
pended in the air travelling through the mine, even in ths 
complete ab$tnct of (ire-damp in the nir. The apparatus 
used by Mr. Galloway was con^tiucted on a somewhat 
extensive scale. In connexion with the channel or gallery 
throufjh which a current of air, will; or w 'tlioJt coal dust 
in suspension was passed, was a receptacle in which a 
mixture of pit gas (from Llwynpia Colliery) and of air was 
prepared and exploded. The diredl communication between 
the gas vessel and the gallery (representing a mine way) 
was only interrupted by a diaphragm composed of from 2 
to6leaves uf newspaper; this separator being burst through 
by the explosion of a mixture of neatly two cubic feet of 
fire-damp with the rcf;uis;te proportion of air. The coal 
dust was placed on the tloor of the gallery and upon cer- 
tain shelves fixed in it. It apjie.ired open to question 
whether, with the employment of tli.s apparatus there was 
not a possibility of very small quantities nf fire lamp 
penetrating, before the explosion, into the gallery from the 
exclusive chamber, through the closing arran°;ement above 
alludeil to, and whether the results obtained in the gallery 
miJhi, consequently, be accepted as produced solely by 
the effeA of the concussion produced and flame promoted 
by the gas explosion in the separate chamber. 

In a paper just communicated to the Royal Society, Mr. 
Galloway argues that any amount of gas which may thus 
escape into the gallery must be altoge her insignificant aa 
regards any possible influence upon the results obtained. 

The conclusion now arrived at by .Mr. Galloway, as ths 
result of contioeed experiments with this appar.it us, of 
which he has Just given a further account, and of hia 
examination into the ciTe<^s produced by the Penygraif 
explosion in December, lUda, and the Risca and Seaham 
explosions of that ytar, is confirmatory of that published 
by him last year, aamely, Itet tte very dociaed view 
which he first held, "that a mixtors of afr aad coat-dost 
is not inflammable St ordinary pressure and temperators 
without the presaacaof a small proportion of fire-damp,** 
has not beer, borne oat by hia further experiments, as he 
considers that he has now etewn " conclasively that fire- 
damp is altogether unnecessary for the pio|Wgatioa of 
flame with explosive effefts by a mixture of eoal*daat aad 
air," when the scale on which tte experiments aia made 
is laife eaouf b, and when the fiaaaass aad diyaaas of tht 
dost am ** aaqaastioaablc*" 



Dangerous Properties of Dusis. 
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DoHgtroui Properties of Dusts. 



ICUMICALKSVt, 



Thii COOeluiioo coincides in the main with that arrived 
at In S8781 U tb* fcralt of experiments by Prof. Freire 
Haneco, amdoAMl la ceanedkioa with the North of Eng- 
land Institute of Hi^ogradMechaaicil Engioeet*, which 
Society, at well H the Cbettetfield and Derbyihire Insti> 
tute of Engineen^ lui laboured veiy oteliiUy in thti di- 
reaioncontempofaaeoiMlywitb Mr. Galloway. Themofli 
recent condunoat of the Utter in teqieft to ooal<dtttt 
were in fad forestalled by tboee wbicb tbe late laoMated 
Prof. Marreco. in astocUktioa witlt Mr. P. D. Morisoa, 
communicated to tbe flist<4iaiiNd loetitute bt Novaober, 
1878, and wbicb wcie pabUehed io tu TrMtaetitm of 
that date. 

Mes^re. Marreco and Morison's experiments were car- 
ried oat in galleries or long boxes, representing mine 

working-;, though on a smaller scale than Mr. Galloway's 
latci n;v^^-^<"^< cons.ruifted somewlut differently in 
their ^ct iils. The apparatus used by tbem at Harton 
ColUciy (and with which expsrimentt have ^nce been 

coiuinucd by Me ,^rs, I. ndsay Wood and G. May) was in 
faft a double g.iilery, so arr.ins;cd that the air current 



which passed into one gal 



de its exit at the end of 



the second, alongside the point ul its first entrance. The 
mode of proceeding was ij fire siiccc lively two powder 
shots, in different positions in the <^;alli.ry bnx, from stnall 
cannon, so to represent blij.vn .i ..'. ill u., 1:1 the cff;ct5 
produced ; coal-dust was plac-.t.l ujiun the ilujr of the box, 
and one shot w.\s hr^t fired against the air current which 
was pasiing at a known velccity. The dusi-cloud thereby 
raiist i w.i-i carried along by tlie current, and a second shot 
W.1S fired into it, and in a large number of experiments 
made with many different descriptions of dust, the llanie 
produced by the second shut was increased by that 01 in- 
flamed d'Jbt, a comparatively clear dame being sometimes 
produced, while in other instances it was accompanied by 
a shower of sparki. The view lak-.-n by Vital. Marreco, 
and o'.hcis, regarding the action of coal dust in propa- 
gating flame in air free fror-.i fire d imp, is to the cileA that 
the first portions ol dust acted upon by the intlained gases 
of the shot liberate inflatiunable gas which mixes with the 
air, and is fired, the non volatile part of the coal being in 
part consumed and in part deposited as a feeble coke. 
Some examination of coked def osits of dust sent to 
Marreco subsequently by Mr. Galloway confirmed the 
observations originally ninde by I"ara lay and Lycll, that 
the coal-dust is in part suLnijHti.i; to destructive distillation 
dtUiflR the progress ol the n.une through the dust-laden 
air. Marreco considers thai, .lUluu^h a proportion of the 
heat developed by the burning dust is absorbed by the 
gasification of the coal-constituent<i, the heat of combus- 
tmo of these suffices to leave a margin for the carrying on 
of tbe adioo from one particle of dust to another, provided 
tbttie be in sufficiently close proximity to each other. 

Io the experiments made by the Chesterfield and Derby- 
■hire Institute of Engineers, in a very long gallery, results 
se obtained very similar to those of Marreco and Mori, 
a, aad it waa also found that a lengthening of a gas 
.no, wbicb waa placed in tbe gallery, coold be obtained 

S' caoaiaf tba eorteat of air to cany with it thick clouds 
•oow dcacriptiOBa of coal-dust. 
Maay instances are on record in this country and others 
of tbe firiagi with semi-explosive violence, of clouds of 
coal-dmt, produced either in tbe open air or in localities 
where no OK'damp could exist, some portions of the mix- 
ture of dnet aad air having come into contaa with a flame 
or fire. Thus Marreco and Morison mention a case of a 
considerable qnaatUy of coal-dust, which bad been acd* 
dentally thrown over some screens at a pit'a monOi, 
flashing into flame as tbe doat-dood came into coataA 
with a neighbouring fire, aad buraiog a man very severely; 
and another accident, which occoired in a stone dnft, 
where it was believed that no gas ooald possibly be pre- 
sent. A considerable body of lock waa diakdtad aad 
conl dust raised by the firing of a ibot. tbe flaai««if whkb 
fue l the air and dust mixture, with VVCT Hdad^iCfOaa It- 

suits. From 50,000 to 60,000 cubk tet cf ftnh irirmn 



said to ba paaaiag tbiongh die drift per miaute whan tbb 
accident occurred. 

There appesr good grounds for believing that, prnidel 
coel-duat be sufficiently fine and thickly easpended ia the 
air, and of a readily iallammabla aatare, fire may tra«tl 
to a considerable distance io tba workiog of a mine, 
through its agency, io the complete absence of fire-damo. 
The efleAa of trSnsmissioo of name in this way would be 



soiy mttaent, and much inferior ia violence, to those 
produced ty an cnloaioa of fire-damp and air, nr of a 
mixture of these with coal-dust j tbe comparative sodden- 
nesa of the gas explosion would prodooa greater destruc- 
tion and less burning afliMSa than the comparativelv 
gradual explosion, or the rapid baraing of a dust and air 
mixture. In tbe latter case, the coal-dust will generally 
be considerably in excess of the air needed for its com- 
bustion, so that, however finely divided, much will escape 
being burned, and may be only very partially coked ; and 
it is conceivable that, as suggested by Mr. Galloway, a 
second rapid burning or semi-explosion may be caused by 
the inrush of air, following the first explosion, into the 
workinf;-> which may be thick with heated and only par- 
tially burned dust, some of which may still bs incan- 
descent. 

Considering that, sui.;:: fir^t i'atiday auJ Lycil d'tre&ti 
attcnti in t;) tbe dan.jers uf coal-du^t m minc-i, its b;- 
haviuur has b,u'n made ih; subictt of many series of expe- 
riments and p iblishcd reports here and abroad, it is 
remarkable that in most in^t inces of coal-rain: explo- 
sions, until quite recently, the prubabl- ciTect of coal-dust 
in increasing their magnitude docs n jt appear t> have re- 
ceived the serious attention which it merits at the hands 
of mine-owners and of those in authority connected with 
coal-mines. When the Koyal Commission on Accidents 
in Mines was appointed, it collected evidence from H.M. 
inspirtflors of mines, from experienced colliery owners and 
mining engineers, and from Heleded pitmen, with respeil 
to the causes of accidents, and that evidence included 
several statements regarding the possible influence of 
coal-dust in aggravating explosions, but the prcponder.»nce 
of opinion of H.M. inspectors was against the view ihit 
explosions could originate with, or be to any great extent 
prop.Tgatcd by, coal-dust in the abstnct of fire-damp. The 
only L'xpetiment on a pra^ical scale bearing upon the 
subjei^ winch appears to have been made until quite re- 
cently is that of Mr. H. Hall, Mine Inspeiftorof the North 
Wales, &c., DistriA, who, in firing charges of 4 lbs. of 
powder from a cannon io an adit oiiven about 30 yards 
from the surface in a coal seam on the dip, coal-dust being 
sprinkled upon the floor, obtained flame extending to dis- 
tances of 30 to 60 yards, while without the dust tne flama 
of the shot did not extend more than 6 or 7 yards.* Soma 
decided opinions were expressed that the supposed influ- 
ence Of coal-dust in aggravating explosions was over-rated, 
and that it would certainly not lead to explosions in tha 
absence of gas. On the other hand, Mr. Galloway aB> 
pressed a atioog opinion that some of the most extensive 
of tceeat axpiosions, such as those at Llan and Abereaiaeb 
were at any rate largely contributed to by coal-dns^ asd 
more recently— on the occasion of the inquiry into tba 
Penygraig explosion— he gave evidence to the effeft that 
the disastrous results of this explosion wet* mainly, if not 
entirel;^, aacribaUe to the aAioa of coal-daatt aaapoitiqg 
this opiaioB by tbe reaulta of a ailama aaaoaiaauaB late 
tha coaditkm of dia pit, of tha aaflEeien, tbe^ aftcrthn 



When the terrible calamity wUeb occurred at Seaham 
Colliery in September, 1880, waa oflkially enquired into, 
tbe suggestion was very decidedly put forward by tbe 
miners* representatives, uat tha cnMast which existed 
in large quantitiea ia sooie paitB of the mine, and espsd* 
ally near the spot where it was eormised that the explosioB 
had onginaied, might have had much to do vnth tba 
accident. Indeed the opinion was strongly eotertainsd 

* Mr. Hall stated that the air io this adit wat" 

bom gas, but did hot Bwiauia iu eAfsMr fi«sdn> 
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by sooie that it was entirely due to the ignition of coal- 
duit, in the absence of gM,bydw flame mm a blown -out 
■hot. The IcAurer was conaeqneatly requeftted by the 
Home Secrei:Lry to make experiments with samples of 
doit colieAed in different parts of the mine, and the 
fCtolts obtained with them led to an extension of experi- 
ments with doat from other collieries in different parts of 
the kingdom. These experiments, carried to a certain 
point Cor the immediate pnrpoa^ of the Seabam enquiry, 
Mve been ioternpted for some time, bnt tb« Royal Com- 
mission has now resamed them with the otjed of obtain- 
iog more pttcite data to cooneAloo with certain results 
wMcb were eUeiied >y the lint part of the invcati. 

g^tiOD. 

Tbe earUer e«p c rimeot a were carried oaattbeGarswood 
Ball Codicfy, wbaie n eoaMeat end iboadnt supply of 

. pit-gas (a so-callei MoiWI^ k bRWi^t to the enrfisce, and 
was kindly placed at the aervice of the Commimion by 
Meaata. &nethurst and Co., together with many conveni- 
ences, for the purposes of these and other important ex- 
periments upon which they have been engaged. The 
apparatus used at Garswood for the experiments with the 
bcaham and other dusts, was similar in charaAer to those 
employed by Freire Marreco, Galloway, and others, great 
pains being taken to secure accuracy and uniformity in the 
velocity of the air currents passing through the gallery, in 
the proportion of pit-eas, or fire-damp, used with the air, 
and in tlic intimacy of the mixture. In order to raise the 
air curre nt m the gallerj- to a tenipcr.iture similar to that 
of the atmosphere in colliery wt;rk:np3, the air supply was 
drawn through a system of heated pipes, that, when 
passing at as high a velocity as looo fttt per minute, its 
temperature would be raised up to So° or 85" F. even in 
the very sc%cre weather during wliich some of these ex- 
periments were made. 

The samples of coal-dust experimented with were ex- 
amined with respeft to fineness, proportions of volatile 
matter and ash, and one or two otlier points, and they 
Were all carefully dried before use. 

Experiments were made in the first instance with a view 
of ascertaining; the smallest proportion of fire-damp 
which, when mixed with the air p.issing through the appa- 
ratus, would furnibh atmosphere capable ol finiig at a 
naked flame of a particular sii;e, placed in tlu' gallery. 
It was next ascertained what quantity cif i;as huluw that 
proportion was needed to impart to the mixture ol air 
with a large quantity of each particular coal-dust the pro- 
perty ol exploding throughout the gallery. liy these ex- 
periments the samples were classed in the order of their 
sensitiveness to explosion, and it was found that those 
which were very rich in pure coal, and which contained 
the highest proportion of very fine dust were the most 
sensitive, i,*., required the lowest proportions of fire-damp 
in air to bring them to explode readily when suspended in 
a dense cloud. But with the samples containmg larger 
proportions of non-combustible matter the order of sensi- 
tiveness did not necessarily baimooiae with the compara- 
tive richness of a sample in pure coal, nor with its com- 
parative fineness, and this was strikingly illustrated by a 
sample of duat fitom one of the roads in Seaham Colliety, 
which contained OMIC than half its weight of non-cow* 
boMible matter, yet ranked only third in order of senai- 
tiveneaa, while another sample^ eonlainiiif eonsiderably 
more coal and a somewhat larger proportion of the fmer 
doatf laflked fifth. 

AmUhif point clearly eitablished, and confirming by 
flMMCaCGOiatedaUtheobiervationa ofeariier experiments, 
was tbat tbe peopottiaa of fife«damp required in a mine to 
tutog dast into o p eia t ie a aa a fcadily exploding material 
adMB^ddyioapendea in tbe air ft bordering upon and 
C«es bdow tbe nnellest amoont wbldi can be deteded m 
tbe atmoapbeie of a mine, by the most praAiacd observer, 
with tbe use of the Davy lamp, the only means of aeeiching 
forgaa which has until quite iMOBtly keen cm^oyed in 
mines. The highest proportioft wliicb caa tbns be deieAed 
tf aa experieaced opsfator is itatedtobe aboot sperceat 



Explosions were produced by dnats suspended in air 
travelling at a vdiKity of 600 feet per minute, wben fire* 
damp was present in proportions ranging from a to **7S 
per cent ; in currents of low velocity the sanm result was 
produced with a sensitive dust in the presence of only i'« 
per cent of fire-damp, and ignitioas which approached 
exploaioos in tbclr nature and exteeded to considerable 
distances, weteobtaioed with this dust iaidr eoataining still 
amaller proportiona of gaa. Mistnrea of fire-damp and 
air bof&ring upon tboee which will ignite xtfon the 
approach of flame, were (band to be iastaataneoualy fired 
by a lamp if they contained only a few particles of daat ia 
suspension ; and in oooneaion this feft the iateiest* 
ing observation was made diet sodi doat partidea need 
not be jnfiemmsWe nor eomboadble to produce the reault 
named. Mmtnns of air and gas whicn passed a naked 
flame withoet aav symptom of ignition were inflamed 
when particles of a fine light powder, such as calcined 
magnesia, were suspended in them. The adion of certain 
of the pit dusts which contain comparatively little coal, 
in determining the ignition of mixtures of air and small 
proportions offire-damp, is possibly of the same charaAer 
as the behaviour of such a dust as calcined magnesia. Tbe 
power of favouring the ignition of mixtures of fire-damp 
and air was iiot cxTiibited by some other powders similar 
in 6nencss to the latter, but differing in struAure and den- 
sity from this and one or two other non-combustible dusts 
which may be called aftive ; and even different samples of 
magnesia, differing somewhat in lightnt ss from each other, 
appeared to possess the aflivity in difu rcnt degrees. These 
fails seem to favour the view that a du^t possessin;.; par- 
ticular physical chaiacteiistics exerts a contact or catalytic 
aftion upon gas mixtures, similar to that known to be 
possessed by platinum and some other substances under 
particular conditions. Thus, when finely-divided platinum, 
or even a clean recently-heated surface of the compadl 
metal is brought into contaA with mixtures of hydrogen, 
or of a hydrocarbon gas or vapour, with oxygen or air, 
oxidatiun of the hydrogen or hydrocarbon is at once esta- 
bIi^hed, accompanied by the development of heat, whereby 
the temperature of the metal is raised and chemical a^ivity 
promoted, so that heat speedily accumulates, raising the 
metal to a temperature sufficiently high to bring the sur- 
rounding gas-mixture to the exploding point. If the metal 
presents a verj' lari;e surface, ^ r i i in a specially porous 
condition, as in the for.n of sponge or very fine powder 
(platinum black), the explnmun ci the j.is niLxturc may 
follow verj' rapidly, or almost in'-tantly, upon the first con- 
tact of some portion with it." 

In many of the experiments with calcined magnesiajust 
referred to, it was distinflly noticed that a dark space in- 
tervened between the gas-name used as the source of heat 
mid the Hare produced by the ignition of the gas-mixtnre 
through the influence of the dust cloud suspended in it, 
which would seen to indicate that the dust particles, im- 
mediately upon passing through the flame, established 
some amount of oxidation of the fire-damp, which pro- 
ceeded with increased rapidity as the dust became more 
highly heated thruu^ii the chemical adtion developed, so 
that within a short distance from the point where the 
heating commenced the dust became incandescent, and 
the ignition of the gas-mixture followed. Further expert- 
ments which are contemplated may elucidate tbe precise 
nature of this a&ion of non-combostible dust in promoting 
the ignition of gas-mixtures which, in the absence of dust, 
are not inflammable. There appears little doubt, how* 
ewer, that it constitutes one element in the dangers arising 
from the presence of dust in the air of a mine which con- 

' This awl:on of (j)alinura (or pAlUdium) haa recently rcceivad 
if I :.L.i:,u ■ t Cif ing ifcol rcfcrecce 10 ihe ciisteoce of ezploaive 
gai ir.Kturci in caal-miDcS. The one contUti in an *pparsta* pro. 
poud 1^ Mr. KvrBcr for removing, by tlow combatiloo, local accu- 
moUlioni of fire-damp; the other U ■ ver^ timple mod pocuble photo- 
metric apparttut, deviled by Mr.G. H. Liveiog, by which proportiooa 
of hre-damp much lower toao the laaUcst aiiKranl diaoovcrabla by 
the Uavy lamp ia lb* baads of tbs most eipert, caa ba rssdily sad 
vMOfii MM ttaA ihaaawmestlaMlsdaiyiSQe i id w abtssweiaiy 
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taint • aiaall proportion of fire-damp, and in which a large 
bo4)r of flame is accidentally produced, either by a blown- 
OQt diott oc bgr a fi(e*damp explosion of local sbander. 
(To b« coDitnaeii.) 



ON THE SPECIFIC REStSTANCB OP MBSCURY.* 

By LORD KAYLEIGH, F K.S , I . n c^sur of EiptriOHald 
Pbyuci ID the Ucivet»iiy ot CambrUge, 

m4 IMB. SIOOWICK. 



The observationa detailed in the paper 



made with 



the \ie A' of re- determining the relatkM between tbe B.A. 
unit and (he mercury unit of biemens, the ntiatance 
cf a culun.n of mercury at 0», 000 mctl« Iq leB|M>«andOM 

Equarc ni'll rn. in frcAlon. 

Accoru.n 4 ii> Siemeni, 

I mercury unit » 0'9536 fi.A. units, 
aad aocoiding to MattbioNca and Hodda, 

I mercury unit = 0-9619 B.A. unit*. 
The value leaulting from our ob»ervation> agrees pretty 
doadjr ^tt Ibat of skmoaa. We li n d 

I nmauy salt m 0^5418 B.A. oaitat 
Fonr tobaawaio oaod to ooatabi Ibt aMfeaiy.of ItBCtbs 
varying bom 87 to iMcaodat. TbciiaaMteroftbelSfKe 
first tubes was about t niUink aad that of tba fitaitb abeat 
3 miUims. Tbe final nnaabeta obtained bom tbe several 
fillings of the tnbcs an as fcllows :— 

fo^S386 
0-9541 a 
095424 

, o 95436 

0-95389 
0-95414 
0-95437 
o 95436 



I. 



Tnbell. 



0*954X0 



0*95419 



Tobein... 



095424 
0-95418 
095399 

P"954a5 



Tube IV...(»:W«*'l 



0-95427 



•95415) 

ComUnlog tbe results of tbe preient paper with our 
determhiatioa of tbo B.A. unit 
get 

I nMKniy nnit m 0^30 x i«* C.Q.S. 
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I ssaitB in the flret place to pieewt tfcn w e ttita of con> 
plele analyses of tlio Cralea water made at dHhieot 
times. The vaikm deaentoaHons of salts present have 

been given, in cider to mere literally quote the diflSsrent 
analyitB. For the three fir^t .malyses double column* 
representing the results in grains per English Imperial 
gallon of 70,000 grains and in grains per United States 
gallon of 58,318 grains, the first columns in each case 
being the form in which the analysts have recorded their 
results to judge from the context. In Noe. 4 and 5 the 
magnesium and calcium bicarbonates have been calculated 
back to mono-carbonates, and tbe results given in brackets. 
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Another table of the same results calculated to parts per 
100,000 is appended. 

There is probably lets difference in the coostitoealt ef 
the water than the figures would seem to indicate^ the 
flftode of stating the resdu in the earlier analyses rather 
suggesting different modce of tooMta^ the eiamlnatloB, 
and caletuaiiag lesttlu to tboao at pte e eat fai use. 

Next perodt aie 10 call yonr attaatlea to a diait ahewiag 
graphically tbe variations fonnd in the cnaatitatioa M 
ue Cntea water, by Dr. Chaadler, during the enauav 
aoBths of 1867 aad iBdS, wpjamatiag lome fll^«aMi> 
nations, and my own roNitt made n a aimitar nuaaer 
from the latter part of 1872 to the middle of 1879, repre- 
tenting about 350 examinations. Tbo average results 
may be thus stated :— 

Aptragt oJRnuUi an Cntmt Wattr fa Park ftr 100.000. 

Htesral Otissls Tdtal Hard* Oayam 
Maitrr. aadVolaliU. Solidi. neai. nqifisi, 

8amaMffofi867 6-72 t*ta 7-84 4-33 e^tSt 

1868 5-66 1-97 7-63 — o*i68 

lAstanoe. 1^7^ 7 48 044 3'553 o"»3x 

Year 1^73 6 23 i 59 7-82 3 395 

1574 5 83 1-76 7-59 3-33* O-lK 

1575 5-656 1-835 7491 3293 0"i 
„ X876 5-416 i-68a 7098 3-159 0-185 
„ 1877 5 603 1823 7 426 3-260 0-253 
„ 1878 5-299 1*904 7 203 a-846 0-18J 

First 5 mot. 1879 5-424 0 912 6-336 x'Six 0*072 
Average from Nov., 1872, to May, 1873, inclusive — 

570a fOTd 7*$8o 3'aio o'lta 

The " Total Solids " were determined by weighing the 
residue obuincd by evapor.iting a measured quantity; the 
" Organic and Volatile " by igniting the residue, moisten- 
ing with carbon dioxide water, drying, and weighing again; 
the " Hardness " by soap solution as usual, the results 
being expressed in the equivalent of grains of calcium 
carbonate, while the permanganate test employed was 
that so frequently used, — acidification of a measured 
quantity of the- water by sulphuric a^id, and adding 
standardised tolution oi potassium permanganate uDtU 
the colour held for half an hour, the water being kept 
during tlic test at the ordinary temperature of tbe 
laboratory. 

In iddition 10 these several other examinations made 
at irregular intervals at other tin.cs iliAn those specified 
above, might be quoted, but as tbey present no msriad 
deviations from those quoted) I will aot ooeopjr yonrtlM 

with them. 

At a sample of similar determ-nations made on samplet 
of the Croton taken from different parts of the City at tbe 
tame time, I would present the results obtained in tbe 
latter part of April of last year, when the odonra in tbe 
water cauted the suspicion that it < 
pounds daageroat to health. 



Mineral Or«nic and Total 
Matter. Volatile. Solid*. 



No. I. Weit33rd St... 6 6 

No. 2. Eait 34th St. . . 6-0 

No. 5. West 131st St. . 4*4 

No. 8. East laaad St. . 5*7 



2-2 

trace 



8-8 0-004 
fi 0-060 P 

57 o«6»' 
5*7 o-edt 

The samples marked F were clarified by subsidence Cr 
filtration before examination, as they contained varying 
amounts of itiaJd)- seJiinent. and were therefore not fair 
samples of the water as ordinarily used. It may be men- 
tioned that about a pint of No. 5, on standing about half 
an hour in a cylinder 2\ inches in diameter, deposited a 
sediment of about | of an inch in depth. When this 
sediment was distributed as evenly at possible tbroogb 
tbe watOTi aad a portion examined, the results were 

Misual Orcanic aod Total 
Matter. Volatile. SuiiJi. 
No. 2. 75-7 31 -O 

No. 9. C9;a 15'! 



Ozrreo abwebsl. 
(PermaDganaMhl 
06-70 • 0-366 
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A portion of the Etdiment was examined separately ; 
tbaken with eiher it afforded, as soluble in that menstruum, 
s minute proportion of vegetable wax, having a slight 
greenish brown tinn, probaUy from the piCMflce of 
chlorophyll. A rmau aaMmt «a» tfbtiioed MT aaalyait* 
tbt miilti being :— 

FurcMls, PcrcMl. 
LonOBigMliOD 23-3I 

Silica 43-61 to 51 o 

Lime 0-63 m CaCQi *. I'la 

Ma^esia 316 — MgCC^. 6*64 

Fame ■ii4 alwaiiuc 
oxidM .. .. ao'98 

As to other determinations on the Croton water, the 
foUowiog retnlts may be offered (parts per xoo,ooo) :— 



Free AlbumenoM 
Ammoria. Amnnonii. 



RetasTkt. 
Average oi 6 

M It ' 



Date. 

August, 1874 O'ooogj o'qi4S 

Dec, 1877 0001 00102 

Nov. 16, 1878 00015 00130 

July II, 1879 0 0008 o ooS 

April 4, 1S81 o'oo2o 0 01 10 

„ 23, „ 0'00l6 00117 „ 10 

„ 22, „ 0 019100 031 Total NHj on very 

turbid 

May 16, xSSi cooi 0-007 
N«v. 1881 coos <rois 

MiMpalaMtealw. 
o^tgS 

o'oiSi 



39, iSSr 
ov. 8, 1881 



CniM, yuM S3, 1881. 
Pteo sirnnonts . 



The results obtained on free and albumenoid ammonia 
do not indicate any material alterations in the proportions 
of those constituent! for yielding nitrogen in those forms. 
Tbe examination of last April shows that the quality of 
Uie water does not vary extensively in different parts of 
tbe city at tke HUBe time, unless the sediment i« mixed 
in when the amonnt of nitrogen obtainable as ammonia 
by distillation may reach nearly thrice the amount ob- 
tainable from the aenple when fairly clear. Tiae anounts 
of nitrogen in aitratea, to far aa they go, givo no indica- 
tions of sewage contamination in tbe water. 

About the end of last year a paper by Prof. Leeds on 
"The Relative Purity of^ Ciyr Watett in the United 
SUtea," was published in the Onmeu. Nbws. vol. xliv., 
p. s6^ Id which tha Ciotoo water waa condemoed aa 
' TiManatytlcalKialtsmrafiveBaifolkiira:— 

Jto«/fr I* Farti ^ lot^eoo. 

0*0027 

•> o*oij 
Omnn^dnA .« •• oil 

Nitratea •. .. .. .. 0*8935 

Cblorioa .. •* .. .. 0*330 

Hardnesa 3*30 

Total aolids »• «« .. ii*8o 

Mineral matter 5'00 

Organic and volatile . . . . 6'8o 

These results I strenuously objeA to, first, because they 
are misleading. The term nitrates is indefinite, and when 
■o many chemist* calculate their results to nitrogen in 
nitrates, Ac, tbe impceseioB night readily be created that 
jiitn^en in nitrates Is SMOiit by tbe above figure for 
aitiatee. -The " Oxfgen nqnired/' as I have learned, was 
obMlocd bgr Ibbel'e mthod,— by reaAion of potassium 
peraiaB8*>*>A ^ ^""^ strongly acidified with sol- 
nbrnic add at botKoK beat, tnasmnch as most chemisU 
(at least la BngHsb-epeaking couniriet) make ose of the 
I teat at ordinary temperatiuee, each a stetc 



SMBt as tbe above without specifying tbe notbod used is 
caloilatsd to convey a Islae imprssHon of tbo quality of 



tbe water. Moveover, tbe test 
opsa to serious objedion. 
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chlorine in the water would affe& the result?, and Prof. 
Leeds himself has shown us that the reagents used in- 
variably contain impurities which would aocA the test to 
the prejudice of the water tested, the permanganate con< 
taining dilorine compounds, and tbe sulphuric acid (which 
is used in considerable amounts proportionately) also con* 
taining nitrogen compo«ads» sulphurous acid, &c., and 
where a line is drawn on comparatively small amoonta, 
the impurities of the reagents would make a giaat i 
eoce in the conclusions drawn. 

Prof. Leeds's results on total solids and free and 1 
meaoid ammonia are very high — indeed, higher than mif 
results I have obtained during the past fourteen ycarSi 
except when (as last spring) the samples of water were so 
charged with sediment as to render them by no means 
fair samples of the Croton water as ordinarily obtainable. 
The conclusion would seem to be that his sample was 
turbid with sediment. With regard to other determina* 
lions, they either agree with preceding examinations, or 
tba metlaods eaipbqred wore dinerent fmn those of whkb 
I aiads nsei aad tbeialiors ptadado a eeoipBriaoa bs tw as a 



la oomaiastlag «R «ha nsnlu, Pbo£ LmIs snstbst 
" New Yodt aad all dio pisses mentfoaed loner oa tbe 
list lecdve tbdr water ftom contambiated somcei. Tbe 
feeders which empty into Croton Lake, the piiael|Wl 
reservoir of the New York water, pass through a aetusd 
country, with nemeraus tanneries, f adbi ri ae, SbB,, 
their banks. Analyses of tbe Croton water made at 
Cerent times during the past five years, have shown tbal 
it is to be classed among contaminated water supplies."* 
A quotation of this statement was sent to Mr. Isaac 
Newton, Chief Engineer of the Croton AqueduA Dep6t. 
His reply was briefly to the cffeA that he had compara- 
tively recently examined the Croton watershed, and that 
Prof. Leeds's as&ertion w ;th regard to it was altogether 
erroneous. From other souices I have been able to ascer« 
tain, first, with regard to tlie population of the watershed, 
that for its area of 339 fquare miles the population is from 
17,000 to 20,000, or about one man to every ten acres. 
Permit me to quote the tabic given by Mr. D. M. Greene, 
given in the " Twenty-third Annual Report of Water 
Commissioners of the City of Troy, for 1877," p. 120. 

Population of Watersluds /or Wattr Suppii4i oj Cititi. 

City. nvhpiraq.|lila. 

Rochester, N.Y. 96 

New York, N.Y. QS 

Albany, N.Y j5 

Poughkeepsie, N.Y 80 

ScheneAady, Cohoes, and West TrajTi 
N.Y. (Supply from Mohawk Rhwi).. IS) 

BrooUjm, N.Y , .. 119 

Boston, Mass *S9 

London, England 270 

Second, as regards industries in the Croton watershed. 
Bat few tanneries now exist in that region, for tbe simple 
reason that tbe most of the trees yielding the necessary 
bark have been cut down, and tanning is no longer 
profitable ia that locality. As regards other indnatnea 
the legtoo eentains but few iiiftones of any Uad, aad 
those are on a small scale. 

To sum up, then, I desire to express a most emphatic 
dissent from Prof. Leeds's condneions, for tbe following 
reasons :— i. The proportion of ddotides existing in the 
water has net iacteaaed of lateTeaiibSO Csr as the rsoorda 
extend, and beaee no lodicanoas of contamination by 
werni^ or maoufaaures can be asserted to eaist. a. Tas 
amoonts of oxygen absorbed, by permaogaaate test ten a 
number of years, eerving to give a oomparison of the 
quality of tbe water with uadf at difliHeat times, ahowae 
changes la tbe qaaUqref dw wsMc, The saau auy be 
said lor die molts oo Aes aad elb a meadd annaoala aad 
organic aad volatile auttter. 3. The Croton water- 
shed is not crewded dtber with population or with 
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CoMnBTB Amlysbs or CBOToir Watbk. 

Number— i. t, 3- • <• 5- 6- 7- 

Aaal}»t— Prol. J.C.BcKTlb. ' Dr. J. K. Chillon. C. F. Chandler. W&llcr. 

Dale— I&4J. l84S- AociMt, 1859. Summer, 1(69. M«)r.it7a. Um.I^ llgr<llll> 

GaUm BMi— Sa|. U.S. hog. U.S. Eng. C.S.GalleB«|ic»b.ia.(sDli4 (■«.). 

Sodium cblotide .. .. ) . 0 404 0-336 0*40* 0*384 

CAlciun •alpbate .... j0 44 ^.^^^ ^.^^ 0*024 07*3 
Alkalim chiofidet .. O'igj 0'i6i 

Potauiura wlphatt 0*179 VMS 

Sodiun ■ttlpkatt .. O*s0o 0*014 vaoo 0*116 

Alkatine CMbonatcs o'taS 0*690 0 270 0*215 0-054 

Haffoetiom ebloiidt *. 1„. 0147 t>'"* 

Cakiom chloride .. l°9o o ,:,o ^.J^ ^.^g^ 

MagBwinm cwt oB rta .. 0*939 0*783 0*84 0700 0-390 0-325 (noi) (0-770) 0-918 0*685 

CaldoBcaiboiuMo.. .. 3*393 1*910 1*53 1*366 -0-836 0-696 (i 648J (1439^ 1*650 1*3^ 

MafDcdamUcaiboMte.. 1-913 1-33S 

Caldsai Ucitboaate 3670 2-331 

Fmie and iloiiiiiiic oxide o'tio o*oga) t trace 0-038 0-175 0-043 

Silica 0-359 0'299\ 0*46 0^3831 ' * o6ai 0222 0-374 O'^ra 

Organic and volatile 0-276 0-240) 0 916 0-763 0-670 0-874 0-560 0-133 

Total solids 3 590 2-990 6 S73 5"36o 

Solids by evaporation . . 4 998 4-174 4-16 3 466 3 705 3-087 4-780 4-849 4-893 3-168 

CUorina 0*354 0*396 0*343 0*173 0*134 ^'H 

Noa. I and s. *■ lUnurations of the Crolon AqueduQ, F. B. Tower, N.Y.," 1843, p. 135. No. 3. Report of Water 
Comniiakmera of Albaay for 1865," p. 50. Nos. 4 and 5. Report of New Yofit Board of Health for 1871," 
p. 371. No. 6. *• Report oa Cratoa Water, New Yeik, 1881." p. 45. 



COHKJITB AMALTBBa OT 

Nombci^ I. 

Aulfst— J. C. BoMli. 

Dale— iSiji 

Sodium chloride 

Calcium sulphate 

Atkalitie chlorides 0-3j6 

Potabsium sulphate 

Sod:um sulphate 

Alkaline c.-irbon,-»tes ., I-183 
M.i;^r.csiiiii; cliloride ., 
Cakiuiu chlutide .. ,. 

Magnesium tarbcnale .. .. 1-341 

Calcium carbonate 3*176 

Magnesium bjciri onate.. 
Calcium bicarbonate 

Ferric and alaniaie oiidin . . o* 

Sihca.. .. o' 

Organic aad volaUla .. o* 

Total 

Solids ^ cvapontioa .. 7*140 

Cblorino .. «« 



Cbotom Watbb. Rbivlts im PABTa na MOyooo. 



J. R. Chilton. 



C. y. Chiodler. 



B. Wallet. 



184a. 
[0*639 



Aug, 1039. Summer, 1W9. Uiy,i87i. 



I" 



1-200 
I-X7I 



0-657 
5'M3 



0-577 
0504 



0386 

0- 210 
0149 
0557 

1 - 194 



J 0-243 
1*309 
5*t39 

0*508 



0-690 
0272 

0-309 
0*449 



0-487 
004 1 

0351 
0*041 



May, 1879. 

0- 351 

1- 239 

0-331 
0-543 



Nov. 

o^si 



0345 
0-371 
0-093 



(1-888) 


(1-320) 


1-575 


I -174 


(2 826) 


12-467) 


3-830 


i'l6i 


3-380 


3-394 






4J78 


3996 




0078 


trace 


0100 


0-300 


1-060 


0-380 


0-470 
0*960 


0-360 


I'ZJO 


1*500 


0*400 


11788 


ns 


8*590 




8*300 






0*416 


0*394 


o*B(5 


orsi3 



manufad\ure?, .is Prof. Leeds teems to imagine. 4. The 
health of the community is not and has never been nich 
as to indicate tlM presence of any coaUBinatioii in the 
water supply. 



PROC££DIliGS OF SOCIETIES. 

CHBMICAL SOCIETY. 

Tktmaay, May 4, i88s. 

Dr. OiLBBBTi P.R.S., Presidaot, la the Ckair. 

^RB ninotea of the previout naeliog were read aad con- 
firmed. 

The following certitlcates weaeread for the first lime :— 
R. Alezaader, C. J. Mit, O. B. Johatteoe, T. W. I.ovi- 
IwadfR. W. Pnllar. 



During the evening a ballot was held: Messrs. G^o^^ 
and Makins were appointed scrutineers. The followin? 
gentlemen were declared to be duly elected Fellow* 
of the Society:— L. \V. Andrew.';, J. 11. Beckett, 
H. Bickci, 13. A. Burrell, J. l-alkiner, G. R. Faullcner, 
J. Kemp, S. Lanpdon, E. G. Love, A. K. Price, 
W. II. A. Pcakc. A. N. I'almcr, J. Robinson, S. P. Sadtler, 
W. C. Samuel, J. H. Smith, J. H. Stcbbins, P. W, Squire, 
L. Taylor, G. \V.its.on. 

The President then called on Prof. Okwak, F.R.S.1 to 
deliver his ledurc " 0» RtUtU DtwdopmmUtftIm Tkmf 
of Dittociation." 

The Icdlurer said the title of the leAurc was too cxtc:.- 
sive a one to be applied to bis discourse, as he intended to 
describe a fevir only of the more important discoveries m 
this field of research. On a former occasion he had 
addressed the Society on the same subjed, principally on 
the work of Deville. Since then mathcmaucians, by the 
aid of theruio-dynamical laws, bad rendered the chemist 
a grcAt wrvice of lytcmatiiiag aad daaai^g tb* pl>^ 
awoa, tlia diaemwy of wldcb iha worid of ■dencewiB 
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always associate with the name of Dcvillc. The 
first chemist who studied chemical a^ion as analogous to 
aphy :c,<l chan[^L- of state was libck. He had a f;reat 
objcktlion to liypolhcsis, and insteail of tnllin^ liis course 
LcAurcs on Chcmi&try, he dL!>:^natcd them Lfct'srcs on 
the EfTcdk of Heat and Mixture. D.-viUe i:':ed the term 
diSi-ociation to express chemical decomposition subjta to 
certain conditions. A compounrl '-ubst.mce is said to be 
dissociated when the operation ■ if d'jci mi; , liiition is subject 
to the conditions — that the products of decomposition re- 
main within the splicic of chemical aC'tiun ; and that the 
operation isreveisiblc, in the thermo-dynamic sense of the 
term. The lecturer illustrated the phenomena of dissocia- 
tion by showing the partial decomposition of iodide of 
mercury as the temperature increased, and the varying 
partial pressure of the ammonia evolved from the chloride 
of calcium compound. The Btability of a body depends 
npon the temperature and pressure of the enviranment, 
where the medium in which the substance is placed it 
assumed to consist in part, of at least one of the gases pro- 
duced by the dissociation of the compound. 

Troost made experincnt* with calcium carbonate, and 
proved that the pressure of the CO^ evolved is a funiftion 
of the temperature, and is completely indepeodcat of the 
aaass of lime or of calcium carbonate. WhCO Calctam 
carbonate is decompoMd by heat we have to consider 
the effeas of tbfce bodies, carbon dioxidBi calctum 
osidc, and undecomposed calcium caxbonate. Now 
Tioott proved three points:— (x) TbM the d ecompoii. 
tioo was a fiuiaion of the tcmpefature ; (a) that the 
deeoapotition was indepeadcnt of man; (3) that the 
aakm is reversible, i.e., the momeot the tempentaie it 
lowered the partial preaaue i» alao altered and fe^ombina* 
tioo taket puwcu ao that the pwcm teiemMei the caadap. 
■atioaaadvolatilitatlonofaTapour. Deville proved that 
the lempefature of the oxy*hydrogen flame was far below 
that tooieateci by theor>-, and he showed in the case of 
the iaae ef CO and o {hat the composition of the flame 
wied at diflierent parts, so that in the hottest part there 
waa most free oxygen. Deville also painted out that ex- 
periments in which vapours were condnAed along heated 
porous tubes, and so subjeAed to diffusion whilst disso- 
ciated, were only of value for showing that a certain 
amount of dissociation had taken place, and were valueless 
for determining the percentage amount of the dissociatiem. 
It was therefore impossible b\' st.ch i:ii :ins to decide 

whether the substances were conijiletely bn ken up or not. 

The first eza^ determinatii'iis of part:.il pressures at 
various temperature'* we owe to Is.iniher;, uho used the 
ammonio-chlorides of calcium and of siIvlt. When these 
substances are heated, the partial pressute of the ammonia 
comes to a deiinite and fixed point for each temperature, 
if sufficient time be given to reach equilibrium. By 
numerous determinations a series of citrves is obtained, 
showinp the partial pressures at any temperature. Dia- 
grams of s-.jch curves were exhibited, showing the curves 
of amnionio-chloride of silver, the ammonio-chlnride of 
calcium, water, hydrogenium, &c. Thes ccurves all exij;- 
bit a dilfcrcnt rate of increase as the temperature rises. 
As the tempcratun: is r.-.ist d the ratio of the increment of 
the pressure to the tenijier.iture becomes greater, until 
the curves LeCDnie almc st vertical. From such a table 
we can learn by in^pecticn the pressure required to preserN-e 
any substanti' in .i Jtahio ctniditiun at any temperature. 
TheFe bodies apparently follow a law similar to that of 
saturated vapowa, bttt the tne law it pcobabtyaaore ooibp 
plicated. 

Recent investigations have shown that at a certain tem- 
perature chemical compounds behave like liquids and gases 
at the critical point. Thiu if stilpburatted hydrogen and 
water be subjeAed to pressure, at low temperatarea,atolid 
crystalline hydrate is formed ; but if the tempenitare be 
hifX at 40' C. no solid hydrate can be shown to exist, 
hMrever great the pressure may be. Similar phenomena 
l» eht M i n d with bydiechtoric add gaa and photphaaaine. 

The Mhmrthn had ahowa OB the toeea twp caaOiaiy 



tubes, containing respe<flively hydrogen sulphide and 
water, and hydrochloric acid and phosphamine. To take 
the first i f these mixtures : on applying pressure by 
means of a pump, similar to that used in (Jaillctet's ap- 
paratus, the hydrogen sulphide was first hqucfied, andtM 
water and the liquefied gas were seen one above the 
other : on increab;ng li e picssure daik sptck^ of the crys- 
talline hydrate were seen ; ihcic gtadually incrc iscJ, un- 
til the whole tube became opaqee. On dccreasin;; the 
pressure these solid particles di.'appeared, and the tube 
became tran>parent. The experiment was repeated, 
with the lube surrounded with water at 40'' C. ; no 
solid hydrate was formed, although the pressure, as indi< 
cated by the gauge, amounted to aoo atmospheres. 

Another experiment was here shown. Two transparent 
crystals of calcite were placed in two platinum crucibles 
raised just above the melting-point of zinc : through one 
crucible a current of carbon dioxide was passed, the other 
was exposed to the atmosphere ; after some time it was 
seen that the crystal ia the caibon dioxide remained treat* 
pareat, the other bad become paitiallj converted lata 
lime. 

In the next experiment' a current of hydrogen was 
passed over a bulb containing iodine gently heated ; the 
mixed elements then passed through a coil of metal tubing 
heated to 350* to 300* C, and a continuoaa fonnatioa of 
hydriodic acid was observed. If, on the odwr head, lqr< 
driodic add had been tnbieded to this temperature, it 
woaUhim beea partially decomposed into hydrogen aad 
iodiae. 80 that at the tame temperatate hydriedicadd migr 
be both fbraied aad decomposed. The amn bi«f«BtAi«, 
and resemblet the eeadcaaible atate «f a vapour. lIoM> 
over, in both cases— whether a miztnie of th« de* 
or the compound be empl^rtd— the retuMat nix- 
of hydrogen, iodine, and hydriodic add will be 
identical ia cem p o t itie e, piovided the tenpentnie aad 
pressure are the aaaie, the oomMaatioa or deconpotitioo 
proceeding until an equilibrium is established. 
The cycle of Camot was explained, and Claj: 



formula — applicable to all substances undeqgoia^d 



peyroa'a 
_ J cnaaie 

of atate at a constant temperature and pr 
The most convenient form of the equation ia at follows 
('• Theory of Heat," Clerk Maxwell, Cap. VIII., On Heat 
Engines) : — 

Molecular latent heat « L D 



when the substance is transformcJ into the gaseous state 
at temperatures considerably below its critical point. 
By means of this formula the latent heat of volatilisation 
can be calculated. This is often of advantage to the 
chemist, as the accurate determination of latent heat is 
difticult. In order to test the application of this formula 
to dissociation phenomena, the amount of heat evolved 
or absorbed in the chans;e {which in this case is called 
Heat of Combination) has to be calculated from this 
equation, by replacing the ratio of increment of pressure 
and trniprr.iturc of the saturated vapour by a similar ratio 
deduced from the values of the tensions of dissociation 
for dilTerent temperature'. It is assumed that tlie trans- 
formation takes place at a temperature and pressure w hen 
the volume of tlic gas produced by the dissocint.on is very 
great in comparison with the volume of the non-volatile 
solid substance. When the formula is .ipplied to car- 
bamate of ammonia, hydrogen, or the ammonic chlorides, 
substances whose tension of dissociation are known, the 
calculated and experimentalvalucs agree remarkably well. 
Calculated by this formula \hz number obtained per 
equivalent for carbamate of ammonia was 19,000, and 
the number by experiment was i^j,o\-j. This general 
formula bolda food for chemical combination under 
the new eoaditloBa, ae well aa fisr piqrdcal chaagea of 
state. 

The fonaioa eipnasing the rdatiaa 
atore aad pie i aa ie of aatniated vawnr . 
and (he hiMoiy of the difitatafiea detelled. Pioi; Oibbii 
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NoUs on Therntometry. 



i CiitMicAi. Nitd, 

I Mayll,itat. 



aeraliMlioB of tbwino- 



of Yale CoIImc, deduced (ma a 
djrflamical prfiidplce the 

Lof./- A-BIoK.f-i 

s the simf lett approximate solution of the probkm for 
bystcsl or chemical change of state, on the asaompUon 
bat in the care of ditiocialion one of the components is 
non-volatile. If the djsMKiatiog tabalaacc cziata entirely 
in the gatcoaa Mate, tbca Gibha fiada the fallowing 
fonnnia expietaaa the telatios ot die partial ptanom ef 
ibe eompooenu, vlt .-^ 

Log.- 



tfi+/s}« 

vbcia P b dM jptewne of the original rabatance, and 
^taod/sthalof iSepcodaAs of decompoeition. hit worthy 
of Dota that the form of the equation is in both cases the 
■ttBe> Gibbs has shown that the last equation gives 
with sufficient accuracy the var>ing densities of such 
•nbstances as peroxide of nitrogen, formic and acetic 
acids, and pentachloride of phosphorus. New density 
datarminations of giaat asaAitode ate tcquiced to verify the 
above laws. 

The researches of Andrews on the liquefaAion of car- 
bon dioxide were discusRrd. As the temperature rites the 
approximation of the liquid and gaseous state, in the iso- 
thermal lines cf the diagram of carbonic acid, btcnmcs 
me re ..k ! in rc apparent, until above the cri(n;jl point, at 
a icn^i cia'.ure of 48' C, the curve resenibles almost com- 
pletely that of a pctfect f,'a<i. It is almost impotsible to 
over-cstimale tl.e value of these researche!". Prof. James 
Tlicnsfon suggested that the ist thermal lines for COj be- 
lew the critical point arc nut discontinuous, but that the 
fluid at high prctsurc, and below the critical point, exists 
in three different stairs. The critical point could be cal- 
culated, and all the other variables of a gas, by means of 
Clautiug's formula ; and the Icdurer hoped that by the 
determination of various constants »imil.ir lawa Btigbt 
ultimately be applied to chemical compounds. 

If we assume that otir elements arc compounded of 
elemental matter, which m.TV have two or more essenti.illy 
different forms, then we may extend the laws pi ohfcrva- 
tion to the discussion cf this hypothesis f-n I'.ir as ascer- 
taining; the conditions which wmi^d rt>f;ul.ite die trans- 
formations. Seme experimentalists regard hydrof;cn as 
forming a basic substance through which new matter is 
compounded ; and for the purposes of discussion this body 
may be taken as .1 I'liMsional constituent. Now the sta- 
bility of the clement dues not depend on the temperature 
alone, but also on the constitution of the gaseous atmo- 
sphere in which it is assumed to be dissociated. This 
fact has been entirely ignored, or rather not understood, 
by thote who have discussed this subjed on the basis of 
the developmental theory. If hydrogen is a constituent 
which becomes irolated irom our elements at solar tern- 
penture, severance of the hydrogen will not take place 
provided the elencal i« located in an atmosphera of hy- 
drogen having a partial pressure in excess of that due to 
the dissocistion tension for any given temperature. Now 
the solar atmosphere teems specially constituted to in- 
crease the stability of the presttmably decomposable 
elements, because of the necessarily high relative tension 
of free hydrogen. It is evident we mutt consider tho- 
roughly the physical laws of chemical aAion before we 
dare attempt to interpret the meaaiosof the recondite 
alterations which are revealed by speAnu phenomena, aiid 
recent discussion has taught us that we are very far from 
being in a position to generalise in this field of research. 

The Pbesidbnt bad listened with great interest to the 
masterly exposition which Prof. Dewar had given to the 
meeting of oitf preeent knowledge of dissociatioo, and 
cspe<:iwty the recent developmcnu of thia important anb* 
JcA. Be tteated that there would be a good diacoaalon. 

Dr. SiiKiiw had heard with the deepest attention the 
lucid and complete exposition of the critical ctate of 



gaseoaa matter. It was impossible for him to follow the 
IcAurerto the depths of mathematical for^lula^, and he 
woaid aaeend into the higher atmosphere of solar and 
■t^itf apace. He was glad to hear that Prof. Dewar did 
not agree with solar dissociation. He wished especially 
to draw attention to the effed of radiant enei^ on attenu- 
ated matter. He believed that each raw ofUw tea had 
precisely the same dissodating power as uetU itsdf,aad 
if this mstter could be raised to the teamratnre of tfaa 



photosphere, in space dissociation maat occur. 

ProfL Oduno aaid that with r^aid lodiecffea of I 
heat on highly attenuated matter la eflMing deco 
tioaanddSiMciation, be rememheied that when 8if W. 
Grovea iiet ahowed the de a eiape a i t ioa of Heaai hf teUi 
of platlBaai heated in the mcy-tijinmm Hmt, Graham 
waaef dwopin i e n that the deeenipaeiaan wee not eftfted 
by the heat. Ml tf licfat, i./., radiant energy. 

Fret Dtwaa aaid tnat he only discusaed the bearing of 
dissociation on the question of the stability of onrchcancil 
elements. As to the source of solar energy, he bad no 
intention of controverting the views of Dr. Siemens on that 
subjeA. He would point out that light dccompoiitioot 
ate, as a rule, not reversible, and he would cui n n che- 
mists to walk warily when using such delicate incisDS of 
rcsiarcli ,is «.pec;r .m analysis, ar.d it u as, above all, most 
impott.iiit to stud) the changes produced in spcrtra by 
varying physiLal tsinditions. 

After a hearty vote ot thanks to the ledurer, the Society 
adjourned to Miqr ttlh. 



PHYSICAL SOCIETY. 
Saferder, M«y tth, i88x. 

Prof. CLtrron, President, in Ibe Chair. 

New Member, Mr. VV. H. Heaton. 

Mr. LiCKV described a form of battery arranged by Mr. 
A. R. Dcnnrt, of Glasgow, at a cost of 6d. per cell. The 
vessel and cleftrn-ncgative plate ccmsists of an iron ratik 
or meat tin, into which is [-lai-cd a porous pot containing 
a zinc plate stuck in a paraffined cork cover, fitting the 
porous pot. A solution of caustic soda is the liquid. Id 
It iron docs not rust, and is ele<flro negative to zinc. The 
cletflromotive force is t ij volts, where the Danieil is taken 
as I volt, and the Leclarchc as i 30 volts. Iron filings 
round tiic imn phitc facilitate depolarisation by the escape 
of hydrogen irom their points. The cell pitted against a 

Leclanchd was Cnuad to ling an deMc hdl even ie^gs 

than the latter. 

Prof. GuTHBiX (in the absence of Dr F. D. Baowx, the 
author) gave a summary of a paper entitled "Notes om 
Thermomelry," This described a method of calibrating 
the tubes by means of a microscope having an extra balN 
lens before the objedl-glast, which focussed the end of the 
mercury column, whilst the other lens focutsed the tube, 
to that 00 alteration of the focus of the microscope waa 
necessary in making an observation. Dr. Brown also 
found that a constant sero temperature was better ob- 
tained from a mixture of ice and water than torn diaiaad 
ice, and that it waa preferable to mix the ke with dietBlid 
water rather than ordinary water. 

Ading cn the suggestion of Dr. Gnthiie, Mr. WkmUi 
of Kew.had found that the ice itself might be from diflbmnt 
rources without appreciably afTcdling the result. Mr. 
Whipple called attention to the change of zero in tbcimo* 
meters by heating, and recommended buyers to see that 
fflxkets had not let them be heated after their calibratioa* 

Mr. J. Macfarlane Gkay suggested that the 



by Reonanlt should be examined now, aa oar 
atandarda are aaicd cn his lesults. 
Prof. CLirroN pointed out that the half-leaa ia the 
would pcofiably diMeit the image of the mt . 

cniy 
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■ Praf. GuTHRiB then read a paptr on the repaliton of a 
tntpended horse-shoe magnet by a rotating copper disc 
below it. He gave tables of quantitative results, and a 
plotted ctuve, showing that the repulsion varied as the 
eqaaitt of the rate of lotatioii. Foe » aoriaoe velocity of 
the diec of ti^ aeifce per aibrate» the lepuMoa wee 



KOYAL INSnTUTION OF ORBAT BRITAIN. 
Anmud MtM»g, Mondaft Jfc/ 1, iSBl. 

TwoDUM BovGOTT, M.D., F.L.S., Iftoa^, lo tbe Cbeir. 

Tm AniMul Report oi the Committee of Visitors for the 
year 1881, testifying to the coaiinued praepetity and 
•ad efficient management of the ImtitotiOB, me read and 
adopted. Tbe real and funded piopertj now anonnta la 
above ;f85^|oo., eatiiely deriired itoiD tbe cootiibaliotta 
nd dooattMe of the nembeia. 

Ptt^<lwo now oieniben paid their adadeeion ieea to 
iMl. 

Sisl]M«o LeAmee and nineteen Piidqr Evening Dis- 
COmaeawcK delivered in 1881. 

The hooka and pamphlets preseated id t88i laioanted 
to abont S70 vrlttncs, making with 693 nlBmeB (indadtng 
periodieda bound) purchaaed by the maaaieiat a total of 
893 volanea added to the libraiy in tho year. 

Thanka wen voted to the FimUlent. TrMMfir, and the 
Honorary Secretaries, Warren Do La Rne. E^., and 
William Bowman, Esq., to the Cmnmitteca M Managers 
and Vlaitoftt-and to the Professors, for their valuable ler- 
vioca to the Instttntion during the past year. 

The following Gentlemen were onantmouely deAad as 
Officers for the ensuing year:— 

Praidtnt—lht Duke of Northumberland, D.C.L.| LL.D. 
r«<uiiwr— George Busk, Esq., F.R.8. 
Swr^fnry— William Bowman, Esq., LL.D., F.R.S. 

A/aB(i^^*ri— Right Hon. Robert Bourke, M.P. ; Thomas 
Boycott, M.D., F.L.S. ; Joseph Brown, Q.C. ; Warren Dc 
La Rue, M.A., D.C.L., r.R.S. ; Colonel James Augustus 
Grant, CB., C.S.I., F.R.S. ; Hon. Sir William R. G.ov c, 
M.A., D.C.L., LL.D.,I'.R.S.; Right Hon. The Lord Cl.iud 
Hamilton, J. P.; Caesar Henry Hawking, F.K S . 1 K.C.S. ; 
Sir John Hawkshaw, F.R.S., F.G.S. ; William llugginr, 
D C I ., F.R.S. ; John Fletcher Moulton, M.A., F.R.S. , 
Sir Frederick Pollock, Bart., M.A. ; Mr. Henry Pollock ; 
John Rae. M.D., LL.D., F.R.S.; WiUiam SpottiBWOOde, 
M.A., D.C.L., Pres. R.S.; 

Viiitort-]ohn Birkctt. F.L.S. . I" K.C.^, ; .Mr. Charles 
James Busk ; George Frederick Chambers, F.R.A.S. ; 
Frank Crisp, LL.B., B.A., F.L.S. ; Henry Herbert Stephen 
Croft, M.A. ; Alexander John Ellis, B.A.. F.S.A., F.R.S. ; 
Mr. Charles Ljall,; Robert Mann, ,M.D., F.R.C.S. ; 
Henry Maudslay, M.D. ; William Henry Michael, Q.C. ; 
Hogo W. Muller, Ph.D., F.R.S.; Mr. Lachlan .Macintosh 
Rate: The Hon. RoUo Ruisell, F.M.S.; John UeU Sedg- 
wh^ F.RO.S. ; Mr. Oeoiia Andrew Spouiawoode. 



OBITUARY. 



MR. T. W. KEATES. 

Wb much regret having to record the death of Mr. T. W. 
Keates, widely and honourably known as the consulting 
chemist and superintending gas examiner to the Metro- 
poliun Board of Works. The deceased was a soand and 
jodlcioos chemist, of great learning;, wide experience, and 
atrang common sense. Few scientific men were bis 
•qnala in the difficult art of giving proCessional evidence 
bdnn n court of justice, mddng the feds dear to tbe 
f|irtiMilnn of jad|» and Jnty« and balBinf the device 
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by which counsel too often seek to hinder the statement 
of the truth. All who have come in contad with the 
deceased gentleman, whether in his official or private 
capacity, will gladly bear witness to his candour, upright, 
nces, bis nice tense of duty and honour, and hie otter 
freedom from those charlatanic arte by which infnlor 
minds strive to win public attention. 



CU£H1CAL NOTICES FROM F0R£IG1I 

SOURCES. 

NoTB^— AU degraesel tsnperature ars Csallgnda ealMB etkarwiae 



Cm^Ut Rtndtu Hthdomadairti dtt Siatutt, dt PAemUmh 
d*t Stimtts, No. 16, April 17, iSSa. 
Pitcevny of tbn Alkaloidi derived flmn Aniaul 
FlOtnie lllntt«m.^-AmaBd Oantler.— Before the re* 
neaichcaof dm avthor and of the late Prof. 8clni.variona 
ezperimente were made in the same direAion. Abont tba 
time when tbe chief organic batea were discovered, 
Schwaoert obuined from human remains sabstancea 
capable of neutralising acids. In 1856, Panum, a Dane, 
obtained from the putrid flesh of a dog a poisonons ex* 
trad, which he named sepsine. He showed that this 
complex matter was due to purely chemical agents and 
not to microscopic organisms. In 1868, Bergmann and 
Schmiedeberg obtained from putrid ilesh a nitrogenous 
crystalline body, to which they also gave the name of 
sepsine. A year laiir, ZuchTcr and .Sonncnschein ex- 
traded from corpses an alr..i;c']Ll diffcnr.f; from the fcirmer, 
but poisonous and expanding the pupils. The author 
then gives the dates of his own discoveries and those of 
Selmi. 

Chemical Monograph of the Cucurbitaceia of 
Uruguay.— M. Sacc. — The author gives proxiOMtO 
analyeee of tbe gourds consumed in Monte Video. 

No. 17, April 24, i88a. 
SeacafdMS on ttm DtiUibotlon of HmI in thn 
Dark Portioan of tiin B^nr Bpndkram*— P. .Deuina^- 
Not adapted for abetradion. 

Separation of Qalliuro. — Lecoqde Boish.iutlran.— We 
ate often led to separate gallium oxide from other oxides 
by means of b.uiiim or calc-.cni carbonate used in the cold. 
With barium carbonate sensible quantities of zinc oxide 
arc precipitated, but the baryta is easily removed by means 
of sulphuric acid. Calcium carbonate throws down rather 
less zinc oxide, but the removal of the lime requires opera- 
tions which complicate the process. For the alkaline 
earthy carbonates an advantageous substitute is found in 
cupric hydrate, which precipitates gallium oxide more 
compIctel\ , an J does not carry down any oxide of ainc. 
The copper is then eliminated by sulphuretted hydrogen, 
the liquid being kept acid in order to prevent gallium 
being rendered insoluble by copper sulphide. The treat, 
ment with cupric hydrate takes place in heat. The mix- 
ture is filtered after a few minutes. One-sixth of a 
milligramme of ^.ilhum diluted in a strong solution of 
sine is recovered without notable loss. Copper oxide 
likewise precipitates galliunn oxide, and separates it as 
distindly from zinc oxide and from ferrous oxide. The 
solution is first reduced by boiling with finely-divided 
metallic copper ; a small excess of cuprous oxide is then 
added, and after one or two minutes the liquid is rapidly 
filtered. It is pradlically difficult to avoid the peroxida- 
tion of a little iron during the filtration. Hence the treat- 
ment must be repeated several times, which does not 
cause an appreciable loss of gallium. The cuprous oxide 
need nraet be perfedly free from organic matter. Tba 
author cerredto hla former etatemeot on the aaion of 
mttilNe cadndnoi npon gaUinn chloride. TboreaAioals 
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aot complete, Tor a blade of zir.c I 'nccrl in tha iiltiate 
separates appreciable traces or g iliiuni uxide. 

Aclinic TraDsformation of the Mirrors of FoucauU 
and their Application in Photography. — M. de Char- 
doDnet.— M. Cornu has shoN\ n that platinum in layers of 
complete trai>sparence, unlike minors of polished silver 
and surfaces of silver deposited chemically, proves an ex- 
cellent refledor for tb« iilua>violct rays. Foucaul: placed 
kebie his teletcopes a plane glass covered with a semi- 
tllveriag so thin as to be transparent, but which preserved 
hb apparatus by refleding the non-luminous heat. This 
layer is therefore a filur, permeable to the dark rava 
alone, which may be useJ for photo'jraplling without tbe 
intervention of any viaiUe ray of light. 

Bqvivalcnt of Cafbon datcmlaod ^ tbo CmdIwi* 
tion of tbe Diamond.— Prof H.E. Roteoeii— Tlieantbor 
has employed the same arrangemenia as MM. Dnmaa and 

Stas, but has need Cape diamonds instead of Bracilian 
specimens. Cape diamonds do not contain a trace of 
hydrogen, though they leave a little ash. If oxygen s 15*96, 
carbon becomes 11*07. I^unias, on communicating 

the above results, rctnaikcd thnt if oxygen is represented 
by 16, carbon becomes iz oui, that is a whole number 
within te'io''^ P«^"- 

Decomposition of tbe Lead Salts by Alkalies.— A. 
Ditte. — It is generally admitted that alkaline liquids in a 
flight excess determine in the talis of lead a white pre- 
cipitate of hydroxide. In reality the readion 1^ lc!-s 5 inijile, 
and tliere are formed intermediate products, sometimes 
very difficult to decompose. If a ceitain quantity of lead 
chloride is suspended in water, and if poiassa is gradually 
added, with stirring, the alkalinity quickly disappears after 
each addition, but the lead chloride is gradually modified. 
It turns slightly yellow, increases in bulk, and is finally 
cbanped into a white mass, which fills the whole liquid 
and IS an oxy-chloride. After this moment the further 
addition of a trace of potassa |ives an alkaline readion to 
Ibe liquid. If this ozy-cbloride is carefully purified and 
tnapended in water, the first portions of potassa added 
tarn it slightly yellow ; the liquid remains alkaline, and 
contains chlonne. But the proportion of chlorine varies 
but little on successive additions of potassa until 
the aolatiOB of the latter reaches the strength at which 
U deeompona the oxy-chloride. At this point the lattrr 
twBB grqr« and ia qoickly transfonned into tbe aobydroun 
oiide. 

Adtion of Sulpboretted Hydiona upon Solution 
of Nickel Sulphate in tbe Cold.— H. Baubigny. — This 
memoir will be inserted at length. 

Researches on Ozone. — M. Mailfert.— It is already 
known that sulphur is converted into sulphurous acid by 
07onr. If both are perfedly dry, no sulphuric acid is 
formed, but if the ica(ftit>n takes place in presence of 
walet, sulphuric acid only is obtained. If an alkali is 
present, a bulphaie is formed. With selenium and tellu- 
rium o/one t;ives 1 kewisc, in presence of water, selcnic 
and icUuric acids. Xciiher selenious nor tellurous acid 
is formed. Most, if nut all, tulphides are attacked more 
or less rapidly by ozone. The sulpliides of copper, anti- 
mony, zinc, cadmium, as well as the alkaline and alkaline- 
cailivy biilphiilcs \icl<l nilphati-s. Nulvel and cob.ilt sul- 
phides are first cor.vtrlcrl intotulphatcs, but on continuing 
the readion there is furmation of peroxide, and a part of 
the sulphuric acid is set free. Ciold sulphide gives a 
precipitate of metallic gold and sulphuric acid. Platinum, 
silver, and bismuth sulphides likewise give free sulphuric 
acid. Mercury sulphides arc only slowly attacked by 
ozone. Manganese, palladium, and lead sulphides are 
converted into peroxides, and all the sulphur into 
fiee sulphuric acid. Formene and ethylene are 
converted into carbonic, formic, and acetic acids. Acety- 
lene yields carbonic and formic acids, but aot acetic 
Amylene gives carbonic, butyric, and valeriaBlc idda. 
The fotnic and acetic acida, if picMnt at all* an io vcty 
tnall piopottiem. Beaaol nod toluol yidd carboiUc» 



formic, acetic, and probiblyotber acids of the fatty seriis. 
Benzol gives also a dark brown solid, and toluol a brown 
syrupy liquid. 

Absorption of Volatile Bodies by tbe Aid of Heat. 
— T. iychlcesiog. — The author remarks that tbe absorption 
of gases by reagents takes place in virtue of the mobility 
of their molecules. Only bodies whose molecules possess 
this mobility are capable of being absorbed by a short 
passage through a reagent. Dut in a great number of 
caaea the volatile bodies which it is desired to absorb 
occur to the form of powders, liquid or Miidi suspended 
io a gaaeous medium. It ia theretbre proposed to facili- 
tate tbe absorpiion of aub matter by tbe application of 
bcatt which nay cause them to aamno tbo gMeona stated 
The csperimeiiti described sbowthe feasIbiUlyof tbisidea. 

The Oxidation of Pyrogsllic Acid in an Add 
Medium.— P. de Clermont and P. Chautaid.--Tbe autbgn 
conclude that the oxid.-ition of pyrogallic acid in an add 
medium by silver nitrate, chromic acid, and potasalam 
permanganate is complex; the chief product of the reac- 
tion is purpuro galline, CjfiHioO.j. On oxidising pyro- 
^;allol with permanganate mixed with sulphuiic acid they 
obtained, in addition to purpuro-gallinr, pyro-gallo- 
quiaoaa* and a third body aot yet soncieatly czamiaed. 

yti'.lus Liebig's Annalen der Cktmif, 
Band 211, Heft 2. 
On Tolan-di iodide.— E. Fischer.— This compound, 
CijHiuIj, is obtained by heating a dry mixture of both 
bodies up to the melting-point of iodine, dissolving out 
the unconverted matter in cold chloroform, and finally 
taking up the new compound in an excess of boiling 
chloroform, from which it ciyitalliMS 0«t 00 COoUag in 
rose-coloured leadcta, 

Butylatioii of Aidltaa,^ftbur Stadoc—Tbo wiibor 
examines the aAhm of iiobn^Ke ilcobol t^Oll oailiao 
hydrochlorate, aBido-bntyl-facniol and its udtSt bsQrl* 
phenol sod its others. 

Band 211, Heft j. 
Argentinian (Quebracho Drugs.— O. Hesse.— An ex- 
amination of various quebracho woods from a pharma- 
ceutical point of view. He describes, as occurring in 
white quebracho, the alkaloids aspidospeimine and aspido- 
spermatine ; aspidosamine, h)rpoquebrachine, quebrachine, 
and qucbrachamine. In addition to these bases the 
.luthor has obtained from the bark of the white quebracho 
nn indifl'erent alcoholoid anbstance, quebracho). The red 
quebracho [Loxohttryifimm Lvnmtaii), the species which 
is used in dymng and taaning, containa a snbataace 
approachiag catechiasi and aa slbaloid, loawptciygiae. 

Pbytoaterine and Para-cbolesterine.— O. Hease. — 
The author considers these two cnmponnds aa not 

identical. 

Sodium Hyposulphite (Hydrosulphite). — A. Bernth- 
sen.— .\ reply to M. Scbbtssobcfgar OD tlic di«palad 
formula of this acid. 

Succinylo- succinic Ester, the Produdt of the 
A^ion of the Alkali Metals upon Succinic EthyU 
ester.— F. Herrmann.— The author describes this ester 
and its transformation-produAs, having a normal satura* 
tion-propottion of tbe carbon atoms; secondly, those 
iraosformation-produds which may be deduced ffosn a 
non-saturated carbon nucleus ; and, lastly, tbe produAs 
which are to be considerel as derivatives of quinoao. 

A Hydramideof the Fatty Series, Tri-iao-butyliden. 
diamine.— A. Lipp.— Not adapted for useful abrid^jm-nt. 

Normal Butyl - aldehyd ■ ammonia and Normal 
Araido-valerianic Acid. — A. Lipp. — The author gives a 
minute comparison between the properties of the latter 
acid and the corresponding iso compound. 

A Cor»Atoo^J. W. BiiihL— Tbe author points oat 
aa cnor la bis aisaioir 00 dw oobbc<Bo» b a i wiu i 
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OBtiett aadl themfe attribntet of bodlct h printed In these 
Jumaim, vol. an, sec. 24, p. 164. 

Communication from the Laboratory of the Uni- 
versity of Wurrburg. — A. Emmcrt and V . Reingrubler. 
— This consists of a memoir on dimethyl-naphthaline a» 
one of the coal-tW OJllt boiliHg betwwa BSpllthlllilie Md 
ecenapbtbine. 

BlUktiH 4$ la SocUti ttEncouragtmtHt pour rinduttri* 
KalUmaU. 30 S6ric. Tome ix., February, 188a. 

Report presented by M. Dumas on behaU of the 
Committee of Construcfkions and nl the Fine Arts, \ 
on the Manufai\uic of Viinfiablc Colours. ~M. La- 
croix. — The Committee having recently inspected the 
woika of M. Lactoix, describe their arrangement at some 
length. No faAa of chemical importance are given. 

Various Modification* of the Oramma Machine.— 
Tliia paper cannot be intelligibljr leprodoced withottt the 
■is accompanying illattrationi. 

Universal Exhibition of 1878 . Col3uriDg>natters 
and Colours. — M. Lauth. — The author describes phthalic 
acid, naphthol, naphtliylaminc, the pyrogallic and resorcic 
phthaleines, the colouring matters derived from azo-com- 
pound«, the indulinesi, the trop.-eoHnes.aail aitiidal allsa- 

rine and its accompanying colours, 

Lm Uoitdtt, Rnut Htbdmmaduirt dn S*Unu$, 
No. tj, 188a. 

Dr. Miguel Fargai ascribes the aroma of roasted coffte 
to a peculiar principal, cafeone, which is developed in the 
ad of roasting. Its action upon the heart is opposed to 
that of caffeine, as it increases the force and the frequency 

©f Its pulsations. 

Macalline.— Dr. Kosado.— This alkaloid, obtained from 
the bark of the macallo, a tree f;ro\ving in Yucatan, i5 re- 
commended as superior to quinine in the tteatnitnt of 
interiT>ittcnlH. Neither the Ic^tjni^ai n;iir,c of tht- Iroc 
OOr the composition and rcadion of the alkaloid arc 

On NapbtboL— Savia Ambrogio.— The author finds 
that thymol may be advaatageonsly used instead of phenol 
or eaUcylic acid. Naphthol is pronounced still inreferable. 
He propoaea the law that the physiological aAion of or- 
ganic Mbitanoea ta Invtndly «• tbeir nolecular weight, 
and dicaAly as tfadr apedfie beat* TIrii is precisely the 
. oppoaite bebarioar to that of the n«talt» accocdiac to the 
law of Rabntean. 

No. 14, 18S2. 

A&ion of Aluminium upon Copper Chloride.— Dr. 
D. Tommasi. — Even at common temperatures aluminium 
reacts brisklv upon a solution of copper chloride. The 
products of the reaAionsfe hydrogen, metallic copper, and 
an aluminium oxy-chloride, the composition of which 
varies according to the degree of eeneentxation of the 
copper solution. The oxy-chlorides seem nottobedcfinite 
compounds, but mixtures in variable propOltfOBS of alu- 
minium chloride and oxy-chloride. They are non-crystal- 
JiaOt snd are easily decomposed if heated even in the 
water-batb. The solution of aluminium oxy-chloride, 
liita that of fenic osy«cbloride, is precipitated on the 
addition of anlphniic acid and of certain salts. A single 
drop of sniphnric acid determines a coajtnluro.of ainminic 
brarate so abnndant that the whole liquid is solidified. 
Tba hydrate obtained is sparingly soluble in sulphuric 
acid, and la probably not ordiauy alamlBa. but an ise- 
' ; aMidifiaitioii. Amoog tba aaha wbicb throw down 
'-' from its oxy-chlonde are sodivB, ammoolmn. 



Htnoi, sine, copper, magneaiom, and iraa laipiiates. 
tlM contfMjt potaiiiaiBt anmoalBnii copper, and 
» cbloridM, MtaariaB bniDida and ioifide, am* 



and potaMmt idiniii, do act pvadpicatB atnnl- 
ainm osy-chloride, even at a boO. 



MISCELLANEOUS. 



Dephosphorisation of Iron.— At a recent meetin» of 
the Society of .\rts a paper was read, by Sid Gilchrist 
Thomas and Percy C. GJchrist, on the m.an'jfacturc of 
steel and ingot iron from phosphoric pig-iron. The au- 
thors, after stating that nearly nine-tenths c f the iron ores 
of Europe were so phosphoric as to produce a pii^ iron unfit 
for steel making without a prij.<jL,< of dej-hospl'.un-ation, 
showed that by the new ImiL- pro.:csH perfect dcphn ,[iliori- 
sation w.i^ pru:I ji:cJ, !i j tnnt the steel made from 
phoric pit; wns nitually purer than that made from hematite 
iron. 1 ,'icy then ini?tituttd a coir.p"ir;5on between the 
basii; Bessemer process and the pjddling piocess, p :Mnting 
out th.Ht the former pioce?s \\ as peculiarly adapted to the 
manufadure of soft, wcldablc steel, having all the charac- 
teristics of puddled iron, with considerably greater 
strength, elasticity, and du>:tility. It was stated that this 
soft, basic, Bessemer steel could be made for some shillings 
a ton less than ordinary puddled iron, while an economy 
of seven shillings a ton was gained in its subsequent 
treatment by the smaller loss which it undergoes in rolling. 
The authors stated that nearly half a arillion tons a year 
of the new dephosphorised metal wen now being made, 
and that on the Continent works were ending naTing a 
capacity of a further half million tons a year, while in 
England the aow tpedal worka eredling had only a capa- 
city of nader 000,000 tons a year. The paper concluded 
by qoaiying Ibie wisdom of allowing continental iron- 
maatera to push so far ahead of lu la th« produdioo of 
this new ingot iron, which was not only cheaper, bat im» 
mensely superior to puddled iron. 

Test for the Punty of Magnesium Phosphate. — 
Prof. B. Tollens. — If a precipitate r,f .ammonium-magne- 
sium phosphate is contamiiiatcj wi;h magnesium or 
calcium triphosphate, caustic lime, cr mrifjncsi i, or the 
citrates of tlic^e bases, there is obtained on i;;niiion a 
while m.iss, which, if covered with silver nitrate and 
heated quickly, turns yellow. This test should be espe- 
cially applied when citiit solutions of phosphates are 
dire^y precipitated with magnesia mixture. — Journal fur 
LtmimUkulu^ 



NOTES AND QUERIES. 

,* Oi.r Nl !ci ind yucni.:. L.i;u.-nn v.j, cp<ned for the purpoie of 
giving and ohtumog ioformtlioa likely to be of use to our icadws 
gtamtly. We caDoot uitdcttaka to let this colunm be mmma 
of transniitios nerelr private infonnation, or lock Itaie aeticss 
as should Itgitlmatsly come in the advertistac cotuana. 

Cbl . rata of Lima.— Will any of yonr c otrtiBoad SB ts Uodljr give 
I tor aMUagcbbnue Cf Hsaef A aNlho^br 



cliloclM ass fmbntd.— J4k 



MEETINGS FOR^THE WEEK. 

MoansY.Mayisih.— Sadstyof Arti,8. • BooklUustratim: Old and 
New"(Caotor Led arcs), by J. Comyns Cair. 

TuasaaVa tMhF-lostitutc of civil Engineers, 8. 
— - Ptthologtcal, 8.3a. 

Roysl Initilution, J. " Digtation," by Profcslor 

A. Cimgee. 

WBDastnav, tTtbw— Sociely ^. Arts, ^"Tba^oaslut S«|^^nd 



Waits of Water," bf O. P. 

Heteocolofficalt 7. 

IbstauttCMissI,!!. (Aaaifciasiylr 

TaoBSoaT. titb.— RomI lasdtsttaa, j. "Thm Mslal^V ff^t, 

Dewir. 

Philosophical Clllt^g,)^ 

— Cbemical, 8. 

FaiOAT, f|f^^Pf' lastitulion, >• "Ths Making and Worklogef a 
Chaonel Toaacl," Sir F. BtamwaU, at 9. 
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INSTITUTE OF CHEMISTRY OF GREAT BRITAIN 
AND IREUND. 

Incorror»tcd ?nJ October, 1!77. 
U8T OF OFnCKIiS ASD COlNaL FOK 1883. 

A. AULL, C.B., PA8., *». 
Vloe-PmidtDU. 



A Crxsi TrovD, M.D.,FJt.l.Ac. 
U. CM"al«be, I;-.C.& 



DsTid Howard, F.C.&. 
J.feiiici«<iitiC7ncldi,U.D..F R S. 
R. Angu* Bmith, Ffa.D., F.B S. 



TrNNRi^-O. a. Alder WrUht, D.sc, F.B.8 
Oritany llcmlKn c ( c 

M.B 



B. BuuiUttr. 7.C.8. 
9wmm am, tJQJB. 
S. fMBltaad, n.J>., D.C.L., 

F.B.8. 

r.criMi. rh.u., i-.R.s.,*«. 

W. N. HMIlrv. K.K.S.E., F.CJ. 

C. W. Uf»l<»n, F.C.S. 
C. Beiach, hX.H. 
AUred urn, M J>..F.CA 
J. F. Uodi,-c*, M.i>., P.C.8. 
E W. T. JoDM, F.C.8. 

J. W. Kynjuton, F.C S. 
J. IfActvu, y 

B. J.MUia,D.6G., F.B.S., &c. 



r.B.6-' 



unci.. 
W. OdliAg, M.A. 

T^M. PiMe. F.C8. 
B. II Tnul. rh.D.,r.OA 
W. liuburti, F.RA( At. 
J. i-pUUr, K.C.8. 
T. etemiMiu M.D., F.C.S. . 
A. NomuB Tite. 
J. UilUr Thoom, r.C.8. 
(X MeimottTidy.M.B., I'.C.S. 
W. A. Tildeo, D.Sc., F.B^., *«. 
A. Voelcktr, Fh D., r.B B~*s. 
\V. Wallace, Ph D.» F.BAB. 
T. Waj, F.C.S. 



>nd 



SccrtUry— C E. GroTc», K C.8. 
Ufflocn— :omrmt-huuMstcrracr, W.C. 

Thia Imtitutc baa betn csUblifhcd to crmrc that con-ultinfr 
■naljrUcal c^nuata ata ilul; auatUtiNl for the proper diacliargc uf tbe 
dulM Uuf uutortakut to • tbormwli Madgr M aoDiMir aad allied 
biiMlMs of (cieaM, la Utefar appliMtfam to tto utt, piUto bcalth, 
■frteuliDrr, and Ircbnical Induitrr. 

Tie Mmibm of the lc»iituir urt iS.vidfd into t«o grade*, bsi in R 
tke dutiiigiutbing ranka or dcgrco o( Fellow and Ataociate mp«e- 
tirdy. 

In tba care of a Fdlov, the Council rrqniru that the cudtdala 

tbould have bnu a<linitt< d to tlic In!>ii1uic an an At ^<>ci&t«, and that 
■incc hi" c.'hn;" ii u, ami lur a [ Ci - J I'f tl.nt- v<'ani ilicrefrom, h« 
•kouJd Latt' btcu colUuuuu--,!) i.Ur'aiii.il lu tl.e muiJ^ and pnictlcal 
work ol Applied Cbemiatry la a manprr •atiafactory to the Council. 

la the caw of Aatociatca, tbeprcwnt rrgniationa n quire e^rry appli- 
cut {or admktaion to tbi* grade to lubniit to a ttrtngrnt examtnatiun 
la practical cbcm^atrj, and to ahow to tbe taUafaction of the Counctl 
tkM be haa paaacd tbrougha conrae of tbrec j-cara' itudr of tbrorctical 
■ad Mia)}'tlcat rhtinlstrf, pb)>lcr, and clrmrntary luaibcamuct. An 
Aaaociatc muit be at leait :!1 yraia of age bt foic admisMmi, ^nil ia not 
lliglU* for tbe higber rask ol Fellow uolU b« haa beta continuotuly 
taitfti for thiM ytaia in th« atodr aad pnetlMl ««rk of Applted 
Clmliirjr, in a oiuincr tbat aliaU be omauimd ntlataetorx by tbe 
Coai:cil. 

FF.LLOWfl. 

Abel, y. .\., CM., K.K.S , F.C S., Uoval Aix-n.il, WnulwSch, S.K. 
Abncy, C»ij;. \V. W., F.ll.S., 3. St. .\l'jaii'e-rijii l, Krn'^innton, W. 
Acro)rl, Millium, M.l'b 8 , \Viiiitf-»mTt, xmerby- bridge, Vorka 
Acwonh, J. J., F.C H., Sbc'4in<int Iloute, (.'ricklewood, N.W. 
Aduir, Alfred, 3, Iloutc du Lnndi, Ht. UciA*, Faria 
Aitkcn, A. r.. U.Sc., F.U.9.K , lli>yal VettriMry OoUtm, BdiallWf it 
Allen, Al red II., F.C.S., 2, toUeKial4^•«Tac•■l^ WllMil 
Aliaoo, B. K., 18, 1 hcobalil8-rxi».l, W.C. 
Alltton, llcnry T.. Thomaby Ir n Worka, Stockt(>n-<»>1lNt 
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Fmllli III of the Institute of ChcmUtfy* 

(ConiinueU Uom p. tot.) 

NinmoVB«9etiments nnllvla time of Maneco lad 
IteiMft wtn nude by the leAimr at Wigan with mixtare* 
of liraad eoeMnet from Seahara and oiber collitriet, in 
tlw coipila abaaace of Sia^amp, wbtcta ama pantd 
tbiooi^ tiia afpafalaa at diflerrm veiocitiea i^to 1000 
iMt par admM. Sonll eM»on, espec ia 1 ly comtnidked to 
aoaafB ttnUbtmlty la tba votume of flame produced at 
dUteaal tioiaa, araia find in thetn, either tingly or in pair* 
in rapid aaceeaelen ; and exposed heaps of gan-cotton and 
of elow and qatclt-boming gunpowder were exploded in 
the duet-laden air. The results occasionally confirmed to 
some extent those of Marreco and Morison and the Ches- 
terfield experiments. At velocities of 400 feet per minute 
the dust, which was either pa<«tng at the time or was 
raised by the cuncus&ion of a first shot, did not appear to 
produce any increase in the vuJume of (lame furnished by 
the cannon, but a decided thoucli ill nvidcrable lengthen- 
ing of the flame w.-i8 several lii:ics uL -civcJ at hinhcr velo- 
cities and V .th llic tniploymcnt <>'. ilic mr,ht inllamniabk 
dust-;. Some v( these, wlicn liiicklj- si;fp.-ndc'.l in air 
travelling at vcl cities of 500 to 1:1 o feet pr.r minute, and 
exposed to the act. on of a large flsbh of llAiiie (as 
produced by the loose heaps of yun-cottun and '.I'li.f, 
powder), exhibited a tendency not only to burn explosively 
in and elate around the flame, but albo t i propagate flame, 
or cause it to travel along sDme distance ; but the most 
decisive results of these experiments were not of a nature 
to warrant the conclusion that flame could be carried along 
indefinitely, or tven to a very considerable distance, by 
coal'dust in the complete absence of fire damp, as now 
auiaiained by Mr. Galloway. There can be no question 
that the scale of mai^mtmlc up-on which the first ignition 
to the du*t-l.iilcn atniospSiic la produttd iiuist j^ie.illy 
influence the extent to which the propagation of tlatne in 
this way will extend, and Mr. Galloway's experiments at 
Llwynpia, therefore, were likely to develop conditions 
more nearly approaching thote of tlic real state of things 
in a mine than experiments in galleries of smaller dimen- 
sions, and with small initiating volumes of flame. But 
the necessity for caution in deducing very decided con- 
clusions from even large-i>cale experiments appears to be 
iUuttrated by some of Mr. Galloway's results, inasmuch 
aa acme of the great distances to which the flame extended 
waia obseived nnder conditions decidedly favourable to 
tlw prajeAion of the Same by causes which would not 
come into play in the tame way in a mine-working. The 
experiments made some years ago by Mr. Hall io an adit 
(which have already been referred to) appear to have 
a more diteifl bearing upon results likely to be aiflually 
produced underground in a dust-laden atmospbetc. In 
those experiments, the extreme distance to which flame 
was camed by dust, first ignited by the flame from a verjr 
I charge of powder (4 lbs.) wae 180 feet. It it of 
ponil>le that the coal used was not of the most 
description, and that its fineness and density 
t favoarabta to ite becomine very tbickl v ana- 
pended in air. On tba other hand, Mr. Hall atated, in hia 
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evidaaca hafava tba Rojal Coouniailon that the atmo- 
aphain hi adit ana fliuf **pfidliBnlfy ** frao bam gaa. 

Tha volnaaof flaiM finaa a hfanm-oot Aat ia a minn- 
working la faaatanjr eonaidamble, but it appears that 
exaggerated aitimatea are eatettained of the distance to 
which, in the abstnet of duti, the flame will be projeded, 
and it ia probable that the large volumes of flame, extend^ 
iag occasikmally to many yards from the spot where the 
allot was fired, are in a great measure due to the ignition 
of dust raised by the concussion and rush of air at the in> 
stent of firing. Mr. Hall, in his experiments in the adit, 
found that the flame from the shot of 4 lbs. of powder 
reached to a distance of only 18 to 21 feet when no dust 
was present. A ft:w months ago that official direfted the 
attention of the lectu.-cr to the occurrence of two accidents 
in the Liverpool district, each one occasioned by .-i shot of 
I lb. of powder blowing out its stemming without sluiking 
or bringing down any coal. I.1 both instances the shut 
lighter and two pitmen had retired about too feet from the 
seat of the shot, that is, about 30 feet in a straii;b.t line with 
it, and 60 to So feet along both direftions of a working 
tunning at right angles to the drift in the face of which the 
charge was fircJ. In the case of one accident, a man was 
killed, and serious injuries were sustained by the other 
men in both instances. There were signs of charring upon 
the props up to, and 5 or 6 feet beyond, where the men 
were standing, but they did not extend farther. The 
drift and the level in which these accidents occurrc I were 
5 feet high and xx feet wide. Mr. Hall informed the 
ledurer that a stron^; impression existed among mining 
men cn the tpot that ilic ll.ime of the shot, quite unaided 
by gas or coal- Just ft: e l.uter w.i* known to be present) 
would have extended so aL 10 proJuc- the cfTiL^s described. 
This appeared so at \ .trian;e with Mr. H.nll'B experiments 
in an under-groun J working;, and with .Mr. Abel's own 
experience in other tiircciinni, th.it tlic Inltcr has en- 
deavoured to ( bt.T n '^ome prcci>c experiment il data with 
regard to the dist.jmc to wiULih any burning eifeCt from a 
blown-out charge o: r lb. or lbs. of powder would extend 
in a mine-workin?, in the absence of dust. With this 
objeifl he availed himself of the friendly assistance of 
.M.ijor Duinford, K.E. , Instructur in Field I-'ortifications 
at the School of .Military Engineering, Chatham, under 
whose diredion Lieutenant Kaban has carried out an in* 
strudtivc series of experiments in accordance with sugges* 
tions made by Mr. Abel as the work proceeded. 

The locality sele^ed for the first experiments formed a 
portion of some obsolete fortifications at Chatham, and 
consisted of a masonry gallery or CaponUr, 8 feet 8 inchee 
high to the spring of the arch, and 8 feet wide below 
the arch, to a distance of 28 feet from the closed end; 
from tl .tt point it tapered on one side to 6 feet along a 
length of 2 feet 6 inches, and was 6 feet wide for a length 
of 3 feet 6 inches, up to a pier or square column 4 feet ay 
3 feet 6 inches ; round which the gallery curved, being at 
this part 4 feet 2 inches wide. The straight part of the 



gallery, from the dead wall at one end to the projc&inc 
pier at the other, was 34 feet long. In the wall to tha left 
of the blocked end there were sis narrow loop-hopea op to 
the curve, commencing at 18 feet from the end, and a feat 
6 inches apart ; in the opposite wall there waia lhar,eoai- 
mencing at the same distance and 5 feet apart. Over tha 
wall at the blocked end of the gallery there was an opeoiac 
into the outer air, and a considerable current of air paaaed 
through it along the gallery to the carved and| which 
led into a larpe narrow gallciy at right anglaa tothiawide 
one, and bavmf large cbambera opeoinyinlo H. 

In some preliminary experimenta, an kon taba araa lat 
into the face of tha watt at the bloclcad aad of tha ntlaiy. 
•o ae to repiaMM n ationg Uaat-hole, aad tUa waa oiaigad 
with i) lb*, of powder, ontamped in soma axperiments 
and tamped in otbera ; aome pieces of gun-cotton were sue- 
panded from the raof of the gallery, at a diataaca of aB Csat 
mA farther along, aad obiaivan weia atatbnad outside the 
gallery opposite the several toop.holai. Bat. while the 
pieces of gun -cotton wan not inflamed, thara were confli^ 
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ing opinions concerninR the distances at which iLimc was 
seen, proh_bly caused by the qcncral illusnination of the 
galleryby ihc :1a»h ofthc cx[ losiun. It was.mortovLr, found 
tlMltlie iron tubes conuiningthe chariots were wotc or lest 
COB^derably torn, »o that portions of the cxploJinj; cluri^c 
escaped lattially. The following method of cxpciimcnting 
was eventually adopted. Char^^cs of i} lbs. and 2 lbs. 
of powder, untamped and tamped, were fired from a small 
roughly bored out gun-block, the b^ reof which was i foot 
9 incbet long and 3i inches in diameter: the gun was 
niiedlO as toprojcct the flame right along the gallery at 
about its centre, A light woodwork frame. 5 feet square, 
was fitted with thirty-six cross >Aires i foot apart, so as 
to fuinitb thirty-six points of interiedlion ; to each of 
tbCM points a small tuft of gun-cotton was attached, aitd 
the tatg^ttbus fitted was fixed vertically to as to face th; 
chaMS, in the centre of which was fixed an ele^ric fuze. 
Ib this way small charges of gun-cotton were distributed 
uniConnly over all parts of the target, which filled a great 
part of the seAioa of the gallery. The distance of the 
target from the charge being giadually increased in succes- 
sive cxperimeats to 20 feet, it waa found that with the 
employment of li lb. and a lb. charges, untamped, la three 
instancea out of ten txpeiimetM omy one, or at most two, 
of the tuikaof guB^tton weie inflamed, this being appa- 
lentljr the estreme distance to which flame, or matter 
•nficieMly hot to inflame gun cotton, was projeAed. At 
a diMuiceof 19 feet, with il lb. charges, two out of three 
shots did not Inflame any of the gun-cotton tufts. With 
1 1 lb. charges firmly tamped, one tuft only of the dilKy- 
six was fired, in two experiments, at a distance of ao feet, 
while in three others no gim-cotlon was inflamed. 

It appears from these results that in a gallery or mine- 
working of an area not very dissimilar to that in which 
the accidents just referred to occurred, the flame or heated 
gases from li lb. and 2 Ib. chaives, fired under conditions 
fovourablc to tl.c- produdion of the maximum flame, and 
its complete projeCtitin in the dired\ion of the dibcharge, 
only reaches occasioually, and to a very limited extent, to 
a mstance of 20 feet. Nodoubt a powerful air current in 
a mine, passing in iho direflion in w hich tlic f.hol is fired, 
must have a tcndciu tj .li.l "J.i; ; ; iead of thi- iLuiic to a 
greater distance, but ilic cjiitcrunce between 20 I'cct and 
100 feet, the flame having; in tlu- latter instance extended 
to a distance of 75 feet along a gallcrj- at right angles to 
the point of ignition, is far too great to be on!y ascribable 
to the cffcifl of an air current in elongating the flame. As 
the first of the loopholes above referred to existing in the 
walls ofthc gallery was iS .Vet from the shut, they could 
hardly nGeA the distance to which the llamc was found to 
reach.* It will be observed that these results correspond 
with the se which .Mr. Hall obtained with 4 lb. charges of 
pov, dcr in an adit, thcdimensions of which are not specified. 

Nu ;Mriciy of large dina r.'.:. ms .iiid free from thu small 
lateral (openings w.as av.Mi.iblc fur the cor.t:nuAt;i.tj ol these 
experiments, but it was tiiuu,;h'. that sjiuc exper.nien'.s in 
subfeirantous passages of niuth M!i;ijlcr diniensions (mili- 
tary countermines) might give ii 'iinjaivi! rc-.ults. A so- 
called enveloj e gallery was therefore first sclceted for the 
purpose. This galkiy \s as 5 fet t g inches high to the 
crown of the aich, and 4 feet 9 inches to the springing of 
the arch, and only 2 feet wide. The part fccleaeil for the 
position of the gun and the target was straight, but the 
portion immediately beyond was curved. In rear of the 

Sin, the gallery was quite open to a considerable distance, 
ne-and-a-bair pound charges, untamped, were fired, and 
firame*target the width of the gallery and 4 feet 6 inches 
libhi cooitmAed so as to give 15 points for the attachment 
otgnn*cotton tufts, was placed at gradually decreasing 
dtetances from the gun, commencing at ao ftet. Even at 
a distance of only 14 feet from the charge none of the gun- 
cotton tults were inflamed; but the target was blown 
forward about la foet and partly broken. It waa evident 
that the faft of the saOeiy heiag open at the mr of the 
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charge greatly reduced the tendency to the pro ^flion of 
tl.m-.e to a distance in the dircdion of the cxplvbion. The 
resistance opposed to the mowment of the air by the car- 
valu.-e of this very narrow gallery, a short distance in 
front of the seat of the experiments, may h.i\e .i'>o con- 
tributed to diminish the distance to which the flame or 
highlyheated gases would extend. When the experiments 
were Continued in another gallery, of the same dimensions 
but straiglit and terminating in a head, like a dr. ft in a 
mine, the cannon being placed close up to the face of the 
drift, several of the tults of gun-cotton were inflamed at a 
distance of 27 feet ; one was inflamed when the target 
was 30 feet oft. and one also at a disunce of 32 feet, bnt 
none were ignited at a distance of 35 feet from the charges. 
Here, then, in a long gallery, narrow in proportion to its 
height, but in .ill rc^pefts representing a drift way in a 
mine, the distaiue to wIulIi the tlamc of a blown-out shot 
of It lbs. of powder extended was less than 35 feet, and 
therefore considerably less than one-half the distance from 
the seat of the blown-out shot of i lb. of powder where 
the men were burned, in both dircdions in the cross 
workiofSa in the aeddent above cited. The influence of 
eosMnat fat Incioating the distance to which the flame 
from a blown-out shot will extend in mine workinga is 
therefore coochiaively deaiODrtfated by a coaapaiiaoo of 
the efleOs of those accidents with the foicgolog ciperi< 
mental data. On the other hand, the important drcum' 
stance noticed by Mr. Hall that 00 signs of bntniqg on the 
props in the mine were visible at greater distances than a 
yard or two beyond the spots where the men W M e w ai tiin, 
although there were open workings in both diicAUMS for 
some considerable distance, and although the flame was 
sufficiently extensive at those spots to injure the men 
severely, proved conclusively that coal-dust had not the 
power, in these two instances, to carry on the flame to a 
grent distance from the source of fire. Had there been 
.'luy f;as in the air of the mine the flame would doubtless 
have extended much fartlKr, ,i:u! peihaps throughout the 
adjacent workings. The .ui.i mt of dust raised by the 
blown-out fhots ni;i\', I.cjv, e. l r, ii.ivc been less consider- 
.wble th.in in other t.:niil;ir oci m rciiee-, .slid the dust ittclf 
ni.iy not have been so highly ;nt1.imi;iable, or otherwise of 
so suitable a charader for carrying; on flame, as that 
existing in other mines where undoubtedly dust has played 
an impoitant part in enhancing the magnitude of explo- 
sions. At any rate these results demonstrate the neces- 
sity fur the exercise of caution in drawing conclusions of 
too sweeping a nature with regard to the causes and the 
extent of such coal mine explosions as cannot be quite 
cle.irly ascribed to liri;-(biT.p. A fe.v experiments have 
been made, in the largest gallery (Caponier) at Chatham, 
to test the power of coal-dust to carry on the flame from a 
blown-out shot. A lar.-.e (juanlity of very tine .md int'.am- 
mable co.il dust from S-. al riin Collieries wa . suspended in 
tlie air by employment of sufficient mcchunK:il contri- 
vances, and clouds of the same dust v.ere also blown into 
the gallery in the diredionof the shot, and immediately in 
front of it, just when it was fired. One of the flame- 
screens was placed across the gallery where the pier jutted 
out (at a distance of 34 feet from the shot), and pieces of 
gun-cotton were attached to nails driven in the wall along 
the ihert narrow part of the suaight gallery and to some 
distance round the curve. In every one of tho experiments 
tried (three) with lbs. of powder, fired when dust was 
thickly suspended and camed along in the air, the flamt 
burned a number of |rfeees of gun-cotton on the screen; 
in two experiments gun-cotton was burned at a further 
distance of i ft. 6 ins., but not beyond ; in the third, some 
flame travelled to the end of the straight gallery, and to 
a disUnce of 4 ft. 8 ins. beyond the cun-e, but gun-cotton 
was not inflamed beyond that point. In this case, there* 
fore, flame reached rather more than, and in the others not 
Ottitet donhle the distance with dust thickly suspended in 
the air, teiriuit did in the absence of dust. Exoeriraeats 
win he eoatBDad b the long nairaw gallsiiea wliich lurve 
been tpoikaa €& 
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Action of Charcoal upon a Solution of Gold Chloride. 



It must now be accepted as beyond qucstiun that very 
few, if any, explosions have occurred of which the destruc- 
tive cfTedts, so far as burning; and pn.iduction cf the fatal 
after-d.Tmp are concerned, have not b(.c:i more or less 
coi.sider.ibly increased throu;_;h tl;c a^^Lticy of the coal- 
dukt raised by the explosion, and that the latter has been 
in very many cases instrumental in causing the burning 
efTedts of the explosion to spread over great areas, and to 
reach to workings which, in the absence of dust, would 
have escaped ihe visitation. Even of late years, long since 
the observ.iti(ins of Faraday and L3rell have been con- 
firmc-d and extended, mining engineers and others imme- 
diately conncAed with the working of coal-mines have 
been very prone to ascribe expioaioDS, which did not admit 
of latisfaaoiy explanation ay an necidcntal failure of 
ventilation or other evident cantes, to the audden dis- 
engagement or outbufsia of fire-damp, Mich aa are, in fiery 
ecu acams, of no uncommon occnrrence, and tometimes 
very lerious in their n'.agnitnde and long continuance, and 
and to charge such sudden escapes of gas into ■one part 
of the mine-workings with the whole extentof the diaaiter, 
rather than to credit ooal-duitwith any imiMCtaot ahare in 
.u- . of thee 



the originatioo or even in the estenaion ^ 

In many inataacea the occurrence of each ontbnnta, lbl< 
loving upon lalla of nob or the firing of shoti, or the 
tapid diiengagement of fire-damp from c<>a1 or goaves, 
eonaequent upon enddcn changea matmospiienc pressure, 
have been clearly proved to have weeeded dinatioue ex- 
plotiooa. In othera, however, tne conclusion that an 
cnloiiaa has been connctfled ivilfc the occurrence of a 
eoddcn disengagement of gaa In considerable volume has 
been baeed upon assumptions or conjeAures, more or less 
adaisilble, or upon evidence of doubtful nature colleAed 
after the explosion (as in the case of the recent explosion 
at Seaham Collieries). Under any such circumstance, 
however, it is, to say the least, extremely difficult to realise 
bow sufficient gas to produce an explosive atmosphere can 
be conveyed, even by the most powerful ventilating currents 
which can circulate in mines, from the scat of such a 
sudden outburst to far distant portions cf the mine to 
which the adual explosion is proved tu h.-i\c extended, 
within the period which is known, or l^cl cvlJ, to have 
intervened between the first disengagement of the gas and 
the firing of the explosive atmosphere produced thereby 
in the vicinity of the outburst, by the firmg of a shot, by 
a defe^livc lamp, or by other mt ans of ignition. On the 
other hand, the charadcr of the cflefls which in many 
instances have been prrdiiced by the explcjsion ; the evi- 
dences of severe burning f.uch as could nut he produced 
by the rapid explosion uf a gas-mixture only, ami tlie depo- 
sition of partially burned or coked dust in very distant and 
distinA parts of the mine workings, leave no room for 
doubt that coal-dust has played a more or less important 
part in almost all the explosions which have been of late 
submitted to investigation. Further, it must be conceded 
that in some instances coal-dust would indeed appear to 
have been the chief instrument of destrudion. 

fTebeeaetiaasd.) 



ACTION OP CHARCOAL UPON A SOLUTION 

OF GOLD CHLORIDE.* 

By Prof. CSORGE A. KOBNIG. 

Among the subf'.r.r.ct.i v, IiIlI; decompofc gold solutions, 
the lext-bouks— and, as far as I could find, the special 
literature — do ni)t mention charcoal. This property of 
charcoal has become the subjeft of a United States patent, 
claimint; that by filtering liquids containing in solution 
gold and certain metallic salts, the gold alone would be 
precipitated upon the charcoal, and none of the other 
metals. In the spring of iSSo my attention w as drawn to 
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this subje(5l, and, as tlie faa appeared unqucsti :na'ilc, it 
became of some inlecest to ascertain the rcaittions involved. 
The following possibilities suggested themselves : — 

1. Gold miKbt be precipitated by the alkaline carbonatea 
of the ash mixed with the charcoal fkom the cbairing 

process. 

2. Gates condented lo the coal night ad ae redneiog 

agents. 

3. The tkdioa might be physical only, bdoogiag to the 

so-called catalytic phenomena. 

4. Carbon might be oxidised by aerie cUoridc and water, 
either »o carbon monoxide or dioxide. 

Gold hexachloride wea prepared aa nearly free from ua> 
combined chlorine as several evaporations to dryneaa 
could make it. 

Charcoal waa broken into pieces, and, by si'ting, 
assorted to an average diameter of about of an ictch. 
It was then digested with hydrochloric an 1 hydrofluoric 
acids for twelve hours, and washed first with dilute acid, 
then with distilled water until the latter ceased toaftnpoa. 
blue litmus. After drying, the charcoal was kept at a fell 
red heat for one hour in a closed cmdUe. Any aftiOB 
produced by this purified material npoo gold eolatiOB 
could not be ascribed to inorganic ceaetiteenta. 

First BxftritiutU.— 30 grme. of the charcoal werejplaced 
into a half*Utre flask, and the latter filled eae*heu with 
water. Heat bdng now applied, the contenta eC llie Swik 
were kept boiling for thirty minniea, aader (epIaoMMBt 
of the evaporating water. Condensed or occhsded gaiee 
were now Maavawhly expelled, and a measured aqneoaa 
aolotion of gold chloride, corresponding to 1-452 grms. of 
metallic gold, was added, whilst the flash was furnished 
with a doubly perforated cork, and left at ordinary tem- 
perature (or two houn, when the yellow cdour of the 
liquid had disappeared and the charcoal become coated 
with gold. Having now conneAed the flask on one side 
with a Geissler potash bulb, filled with squeoiis barium 
hydrate, and on the other with a gasometer, containing 
pure air, the flask was again brought to boiling, while a 
slow current of air passed into the flask, the air passing 
through several U-tubea containing sodium hydrate. A 
turbidity in the barium hydrate became visible at once, 
and after fifteen minutes of boiling the precipitate of 
barium carbonate was determined aa heiivm eelpbatewith 
the usual precautions. 

BaS04== 0-070 gr ^ODOjfi 0. 

Now, according to the equation — 

(AuCIfi f-3H,Oj,-fC3-Aua-f(HCl)„-f (C0,)3, 
we have — 

784 Au : 36 C =1 1-452 grs. Au : 0 0666 C ; 
that is to say, that only about one-twentieth of the gold 
was precipitated by the chemical adlion of charcoal. 

A closer examination of the charcoal ahowed a marked 
difference. Some pieces bad a brilliant compaft coating 
of Kold, Others a dull porous coating, and many DOM 
at all. 

Seeomd £jr/mM<tt#.— Lampblad waa strong^ heated 
in a cloaed crodUe to redaeae. tt waa thoa waahed with 
hot water and again dried, tf the aftion of the charcoal 
were cheaical, tbca lanpUack ahoald aA oiore readily, 
in order to test thie aseemptlon ore grm. of gold, as 
chloride, was dissolved ia 100 c.e. of water and 6 m.grs. of - 
the above lampblack added. A disengagement of ^as 
vraa noticed at the boiling heat, and also a alight precipi- 
tation of gold. Boiling was kept up for two hours, when 
the liquid was still coloured lirom gold chloride. Again 
6 m.grmt. of lampblack were added and boiled for three 
hours longer with a condenser attached. The liquid waa 
now filtered and still yellow in colour, while the precipi- 
tated gold was largely mixed with lampblack. After 
ignition the gold weighed 0*0495 Rf*^-. or nearly one-fifth 
of the quantity contained in the liquid. 

These experiments do not cover the entire field of in- 
quiry upon the subjeA, but they seem to indic.ite a parallel 
physical and chemical adion, the former depending upon 
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the 8liii'_i.c and capillary condition of ihc charcoal, lamp- 
black not ading phyisically at all, the latter depending 
upon • cambattMa of catbon into cufaen dioade* 

Uplvtnhy cf PwaqrlfiidB. March, ttSa^ 
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TWO JAPANESE METEORITES.* 
By BDWAItD DIVBRS, UJ>. 



These meteorites are the properly of a gentleman, Mr. 
Naotora Nabeshima, formerly Daimiyo of Ogi or Kothiro, 
in the province of Ilizen, Japan. They are heirlooms In 
bis family, and used to be in the care of the priests of one 
of the family temples in Ogi, called I'ukuchi in Gomado. 
AAer the revolution, the temple was closed, and the mete- 
orites restored to the keeping of their present possessor. 

la the family archives there is a record of these stones 
lutvilig been entrusted some years after their fall to a 
priest named Jithobo, wbicb is dated the 7th day of iitb 
OMnth oi the i»t year of Ycakio (Dec. 10, 1744) ; Jishobo's 
Kceipt for them is also pieicrved. They must therefore 
hurt Utitn about 150 years ago. They used fonaerly to 
bo amoBg the offerings annually made in the temple in 
Ogi to Sbokajo (Taaabatatsume) on her festival, the 7th 
day of the jth nonth. There is no mention of them 
hming fallen on this day in the year, but they were con- 
actei with kcr worship by the belief that they had fallen 
tlio diorss of the Silver Rivor» Heavenly River, or 



CMC and skill by Mr. Shimidzu. one of the Students of 
the Kobu dai Gakko, at present educating as a ( 

Pbrcentagg Compositioh* 

EUmtntary. 

Oxygea 3 

Iron ., .. * 

Silicon I 

Magneaiau > 

Snlphur 

Nickel with trace of cobalt 
Calcimn 



Milky yf»y, after tb«y bad bean mod by bar as weights 
with wbicn to steady bar loom. 

Fov tbe above particnlan I an indebted to aqr friend 
and fiiwmer pupil, Mr. Nakano* bow one of the iBMmQors 
in Kobodaigakko (Imperial CoUefe of BofiBearing, 
Tokiyo). 

The meteOCilM AM SOfliewbat fimilir in appearance, 
being angular naases, evidently ii,>gnicnts, irregular 
quadratic pyramids in shape. The apex of the pyramid 
in the larger stone is obliquely truncated, as is also one 
oi the basal angles of the smaller one. In the smaller 
one, the region of the rounded off apex shows a number of 
small pits or depressions. Faintly marked, thin ridges 
and streaks, arc to be seen on both stones, radiating with 
soir.c regularity from about the centre of the base over the 
basal edges towards the apex. The edges and faces are 
all rounded off, and have a very thin, nearly black, coating, 
such as is generally found on mctcoritcK. This coating 
in the larger stone is entire, except at one comer, where 
it is slightly broken away. The smaller one has its sur- 
face mure damaged, and has therefore been used fur the 
chemical analysis. The interior of tlie stone is lit^Ut 
grey in colour, catlliy, porous, !.i.n;cu 1. at Fuft, and inter- 
spersed with part.clcs of metallic non, aiiii a few of iron 
aulphide. No other minerals li.Tve teen cle.iriy made out. 

The black coating, u Inch it. hard and iiL:utwh..t f,l'.ining, 
is readily attacked by hydrochloric acid, very slightly 
efTervescmg witli a weak tiiiicll uf hydrogen sulphide, and 
seems to be formed of iron, partly oxidised and sulphurised. 
It IS just such a metallic facing as might be caused by the 
fiitfiion (if cosmic dust, probably of like composition to the 
meteorites. This ftictiun, which may have been going on 
f < r a lun^; fc:iud during the ll:gl-.t of the stones through 
space, would alFo have produced that rounding ofT of their 
edges and faces \shicli is so marked. 

The larger meteorite weighs 5-6 kilogrms., and tbe 
smaller at lirst weighed about 4 6 kilogrms. Theirip. g^. 
in 3 62, as determined in a fragment of the Smaller One, 
without, however, any special precautiooa having been 
taken to displace all atr in its pores. 

The chemical composition oi tlie siv.atlcr o' il.e meteor* 
iles has, by my direAion, beea detctmiocd with much 

* A Fi^er Rsd befars ths Aa*aik Socisty el Jsfas* Tokiye, Psh. 9, 
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99-ox 

With ih§ 0i9tm DisMMtd. 

Iron 15*35 

Nickel. &c 1-75 

Manganeaa .• 0*l8 

Tin, &c 0*15 

Iron niono-fiulphide S*9* 

Iron cbromiie .. .. .. •• o'6t 

Phosphoric oxide 0 34 

Silica 3675 

Magnesia 

Iron monoxide, as silicate>. 
Lime .. ., .. .1 

Alumina .< 

Sodium oxide . . .. 
Potassium oxide 
Manganese mc 
Nickel oxide. 



23-36 
8-64 

1-94 

i-8g 

097 
c t6 
051 
0-30 

9901 



UiHtralogUally nrrangtd 

Nickel iron 17 43 

Iron sulphide 5*91 



Silicate, sol. in hydrochloric [ 
add, Olivia 



Silicates, intolnble in acid 
Iron chromite 




Cont. aUka 13'te 
30*^ per cant of tho 

inicate. 
Cont. silica 34*90 <■ 
56-30 per coKof tka 



lOO'OO 



These metecrites belong, therefore, to that l.trgL. class 
which arc formed of particles of iron disseminated through 
a granular earthy mass, and which contain about three- 
tenths of their weight of iron in the free and combined 
slates. Prof. Nordenskiold has shown {Jahrbuch /. Mtn., 
'^^7Q. P- 77) that if the quantities of oxygen present arc 
ncglcifted, many members of this class exhibit even the 
same proportions between their tlcmcnts. On re-calcu- 
lating the composition of the Hizen meteorites in accord- 
ance witli tliis plan, it is found to be pradically identical 
with that of the cementing substance (I.) of the Orvinio 
meteorites, which cU near Rome on August 31,1X72 ; and 
to differ but little from the granular matter (11.) of the 
same meteorites, as well as from other mctcoriteii. .\mong 
these is one which fell in this country in T.ijima, on 
February r8, 18S0, and of which an analy? s by Dr. Kur- 
schelt is to be found in a recent number of the Trantiicdons 
of the German Asiatic Society, Tokiyo {Mitt, tier d. Get. 

/. Notur ttnd Volkerkund* OtUuitiu, iii» 204). The cal- 
culated anmbara ara coataiMd la fha fBUOwing tabh 
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Tajima 










llangutece . . . . 
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o'aa 


■447 
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3«7 


4»55 


I'lO 


Pboiphorot .. .. 


o'la 






030 


Chromium . . . . 


043 J 






2 25 


Silicon 




2D*CK) 




A' 

M 47 


Magnesium . . 


3130 


2I-2S 


2018 




Nickel and cobali. . 


3 02 


316 




3S6 




211 


2'46 


256 


2-8o 


Aluminium .. 


'•53 


» 75 


I 91 


1-37 




I 09 


I 59 


I'lO 


038 


PMMnan .. .. 


0'i9 


0-38 


034 


o'a6 




100*00 


lOO'OO 


100*00 


ZOO'OO 



Tke interestinK >• tbus Men that meteorites which 
All la this country one hundred and fifty years ago have 
tbe same composition as some of those which have fallen 
recently, both here and on the other side of the world. 

Notes OH tke /Ind/m'j.— Some of the particles of the 
iron were somewhat rusted from age. If al'owance coulJ 
have been made k r th::i absorption of oxygen and w ater 
from the atmosphere, the difference of the total found 
from one hundred would Ic '.i ss than it is. T)ic ] ortion 
used for the dcterininatidn of the silica in the parts holublc 
and insoluble in acid was small, and was taken n ;i..ra:c!y 
froTi the poition, very much larger, ut.ed for ttic i;i.iin 
analysis. It is therefore not surprising, when th'" structure 
of sueli a meteorite is considered, to find the sum uf the 
two qijaniitics of silica abcut hall a per cent greater than 
the tutal determined in the main quantity. The mciallic 
part of the mettorite was separated from the earthy part 
by mercury chloride solution. The portions for analysis 
were removed from the meteorite by a steel drill at a part 
where the coating had been broken away, in order to 
dama^;c thr meteorite as little as p( ssible. The drill was 
examined before and after use under a magnifier to obtain 
the afstirarct that it did not seni-ibly contribute its own 
substance to llic dust obtained. A tmall fragment was 
rubbed down by a praftii'tf! \\ url.cr ti serve for n;itru6.copic 
examination, but the earthy matter was too soft to resist 
Um loariBg amin of the teaadoua Inn paiticlco> 



LONDON WATER SUPPLY. 

RsrORT OH THB COMPOSITIOK AND QuaUTV OW DaiLY 

Samples op the Water St;ppLiBD to Lohoom, 

FOR THE Month enping Apkil 30TH, 1883. 

By WILLIAM CROOKES, F.R.S. 

WILLIAM ODLING. M.R , F.R.S. , F.R.C.P, 
Profctici of Cliirr.ii;r)' at ihe I'nivcttity of OlIaMf 

and C. MEVMOTT TIDY, M.B., F.C.S., 
F nft S S B r el Lhcmittr; and of Forcnuc Medicine at the LOBd«D 
HesviUl; Medical Ce-.ccrof Health for Itlinftcni andlsils 
Ospeiy Msdical Oficcr of Health (or the Ciij o( Losdon. 

To tlu Right Honoirabie the PREsmrxT OP TBS 
Local Governuekt Board. 

Kay 4lh, iS&.'. 

Sir, — Tn the following tables you will find recorded 
the results of our analyses of the 154 samples of water 
colleAcd by us during the month of April, on the days 
and at the tilBM indiuted, from the mains of the seven 
London water coBpuiea taking their supply from the 
Thames aod the Lea. 

or these 134 samples, seven wort noocdod as "very 
slightly turbid." The remaining 147 MmplM «••» bright, 
elear. and efideittly filtered. 
In TMm L wo have recorded the aaalvass in detail of 
phi. one taken daily (rom April let to April 
linotnive. • - - - - 



agth 



The parity of the 



In reaped of 



organic matter has been determined by the Oxygen and 
the Combustion processes, and the results of our analyses 
by th.csc mcilioils ate stated in columns XIV. to -Will. 

W e have recorded in Table II. the tint o( the several 
samples of water as determined hy tho COlour-meter 
described in a previous report. 

Of the 22 samples supplied by the New River Company, 
the whole were found to be well filtered, clear, and bright. 

Of the 22 samples 'rom the mains of the East London 
Company, the whole, excepting three which were *' very 
slightly turUd," were found to be well filtoted, dear, 
and bright. 

Of the 22 samples from the mains of the Chelsea Water 

Company, the whole were found to be well filtered, clear, 
and bright. 

Of the 22 samples from the mains of the West Middlesex 
Company the whole were fonnd to be well filtered, dear, 

and bright. 

Of the 22 samples from the mains of the Lambeth 
Water Company, the whole were found to be well filtered, 
clear, and bright. 

Of the 22 samples from the mains of the Grand June* 
tion Company, four were found •* very slightly turbid." 
The remaining 18 samples were well 61tered, clear, and 
bright. 

Of the 23 samples from the maiaa of the Soothwark and 
Vauxhall Company, the whtde were finnd to be well 
filtered, clear, and bright. 

In Table III. we have recorded tho oxygen required to 
oxidise the organic matter, and the quantitiea of free 
oxygen present in dm iHMie of the samples coUedksd. 

It will be seen from the tabiea that, during the month 
of April, the condition of thewater supplied to the Metro* 
polis, in respcA to clearness and to freedom from brown' 
colour and excess of organic matter, was on the whole 
considerably in advance even of its condition during the 
preceding month, despite a few exceptional cases of 
higher colour and slight tutbidity occurring during the 
last week, and depending on the flooded state of the rhrer. 
Wo have the honour to remain. Sir, 
Year obedient Servants, 

\\ It I I AM Crookes, 
William Udlimq, 
C. MnvMOTT Tivir. ' 



PROCEEDINGS OF SOCIETIES. 

NEWCASTLE-UrON TYNE CHEMICAL SOCIETY. 

General Meeting, March 33, 1882. 

Mr. JoH.v (jLuver, Vite-I're&ident, in the Chair. 

The minutes of last meeting were read and confitmed. 

Mr. Gibb and Dr. H. S. Pattinton weiO cleacd U 
scrutineers of the voting papers. 

The Chairman— Our first business to-ni;;iit is in con- 
nedion with Mr. Scholefield's gilt. The C( nin ittce have 
had the matter under their consideration ti night, and 
they have resolved to reccmmend to the general meeting 
that it be left in the hands of the new Committee about 
to be cleded, and that they be desired to go fully into tho 
details and arrangements (or the appropriation and award 
cf the prize at a special meeting, to be held as early aa 
possible, so that the rerult of their labours may be made 
known before the next session. 

Ml. liERKLEY moved that the recommeodatioD of tbo 
Committee be adopted. 

Mr. Stark seconded the mot ion, whidi was cairied 
after some discussion. 

The Cbairmah— The next item ia one which will excite 
the ntivothy of omy one. It ii (bai we should formally 
> ncora the esteem in wUdi wo bold die late ProfisNor 
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Marrezo, whose death since oar last meeting has deprived 
the Society of oni: ot its most active members. I have, 
thereiorc, to move the following re ■. Ii.; ion :— " That this 
Society has Icatiit with ilccp ic^rci ti c dt.ith of Professor 
Freire-Marrcco, who iniii.itcJ tlu' ir. vunieiu \\I;;ch In! to 
the lotmation of the Society, wiio lul-.J !ur iiKi:iy jcars 
the Lt;ices of ScLTctaiy nrd EJiii.-r o: the T rr.-ii<uttunt, 
and who for two ycirg occupied the l oiiii jn i 1 rnsidcnt. 
The Society wishes to p'ace on tccoul it> t^ttci.i for 
Professor Mirreco personally, and its sense of the valu- 
able cervices which he rendered to it ftom its foaoda* 
tion up to the time of his ilcatli." 

Jj [-The resolution was carried unaniiiiciitly. and the Secre- 
tary was desired to forward a copy of it to the family of 
Prof. Marrcco, with &n expresiioa of »yilip«tby Mtd con- 
dolence from the Society. 

The CiiAiRMA.s — Wc have next tO take the discussion 
on Mr. Pattinson's paper. It is matter for regret that 
Mr. Pattinson is not here himself; but Mr. Kay i« picstnt, 
ud will be able to reply to any questions which n'.ay be 
pat to him on the fcubjcift. 

Mr. GiBB— I was a good deal interested in the paper. 
It is a subjt^ whicii seems principally to have interested 
metallurgists, and which analytical chemists have done 
very little in. Abel and Field's method was very disap- 
pointing, and was soon thrown over for one of the methods 
which are now in use in metallurgical laboratories. Mr. 
Pattinson's method must be very clumsy w here the copper 
is at all coarse and contains much itiipunty. The process 
Qf diktiUiacoff the arsenic as chloride is much simpler, 
aad U applicable to precipitates and coarse coppera aa well 
M to purer metal. It has the advantage of separating the 
anenic completely fiom the other impurities. The cop- 
per is simpW boiled with ferric chloride, and the distillate 
coUeAed; ftom this the arsenic is precipitated either ai 
■itlpMde or aa nagneaia salu Another process, which is 
fieqnCBtly uud, and which ii very convenient when the 
coppor contains iroa, coaaiata in diasolving in nitric acid. 
MqtcfSMHrating widi aBUDonia* and passing ralplraretted 
hydfogeo. la tnia way praaicaHy tlie wbok of tbe arsenic 
muina ia totatioB, «M on Iw llnowB down m sulphide 
fiwni tho filtrate bjr addi^ag. Aboat twelve years ago I 
had a scries of comparative analyses made 1^ the pro- 
cesses which were then known to us. Abel and Field's 
method gave us 91 per cent, dircdl prccipttatioo from fine 
eoppet by aiagaesia 93 per cent, aad the amaiMlam sul- 
phide raetbod 96 per cent. 

Mr. GaBSM—xke ammonium sulphide method was 
given up in the case of precipitates, because the mag- 
nesia pretent in the common salt used took down a quan- 
tity of the arsenic when the solution was made alkaline 
wuh ammonia. 

Mr. Kay— No doubt Mr. Pattinson's process is adapted 
to toppers wh;th contain no large quantity of impurity, 
and with such metals tl.c method is as quick as the distil- 
lation pro ct.: ^ . 'i l;c ilisiii^niion j iLi-tits would be oljcc- 
tionablc 111 an uui-.iKny laboL.tor;, . The process-, as 
descri'rul hy Nir. I'.il t, 11 , fan 1 c tairicd out very 
quickiy in trie ham's ot one .utuhUT.icu to the method. 
The whole otimaiion need nni take more than one day. 

Mr. Grlln— The distillation t. kirs .ibout twenty mi- 
nuter, and tiic wIkIc t^t niatioa can be done in three 
hours. \\ 1-- tstiiiiale our ar^cnlc volumctticaliy, however. 

Mr. Kav— .Mr. r.Hiiinsc n's process is excccdin);ly deli- 
cate. We can dctcCt and estiniate by it o'oi pt r cent. 
Such accuracy may not perhaps matter when the copper 
contain& much impurity, but in copper which is nearly 
pure it becomes ot importance ; and we find that, under 
proper condi'ions, there is no necessity to let the mag- 
nesia piecipiiate ^tanJ, but that the filtration may be pro- 
ceeded with immediately. 

Mr. GiuD— It is quite contrary to our experience that 
there is any safety in filleting at once. 

Mr. Kav — I know that is the general impression cf 



The Chairman— We are indebted to tkeoe ceatkoMtt 
for the information they have given tti. It is a subjadk to 
which I cannot offer any valuable coatfibatkm ; bat oae 
thing seems clear, that is. that quantities of imparities in 
commercial metals, which, a Csw years ago, would have 
been con«idered so small that they conld safely be neglc&cd, 
arc now r.o a nj^cr so ; but their determination haafaecoaw 
a question of iiiipcrtance, and our analytical methods bava 
to be improved to meet the want. 

The following papers were read : — 

'• A Ltctttn BMptrimtmt," by Wm. John G,it v -Mr. T. 
Liddte. astadeat of mine, noticed on passing SHj through 
a warm HCl solution of a substance given him for analysis 
that the gas took fire in the liquid. I found that the sub- 
staace coataiaed KCIOj. and repeated the experiment w ith 
a warm HCl aolalioa of that salt. Doubdces the SH* 
inflames in the 04Clt dissolved by the liquid. The espe* 
rimcnt would be a striking one for ledlure purpose*. 

"On tJf Sulubility cf Sulfhur Dicxide in Sul/hurii: 
Aciil,'- by J. T. Dln:., .M S:. 

The Scrutineers then ueclaicd that the following bad 
been eleded officers for the ensoiag y«ar 

Prtsidtni—B. S. Prodor. 

rrMMirar— John Pattinson. 

Stcrttarits—]. T. Dunn, \V. \V. Prodor. 

Auditor— "H. II. Martin. 

Committ*<-~l\ A. Berkley, G. France, A. S. Uencbcl, 
C. 1'. Laidler, John Morrison, H. R. Proder, W.C. Reid, 
W. Reaooldsoo, H. ScbolefieM, T. W. Stuart. 

Votes of tbaoka to the avdrars of papers tetmiaatad (he 

plOCCCdll|gB« 



NOTICES OF BOOKS. 



Riitri PoUulicn Prevenlion Act, 1S76. Kef>ort to tkt 
Lvc.1l Goicniment Board. By Dr. R. AsGcs Smith, 
r.K.S , Une of the Inspedors under the Ad. London: 
Printed by G. E. Eyre and W. SpOttisWOOdc foC U«r 
Majesty's Stationeiy Office. 

Wb have here a most important coattibotioa both to 
sanitary and industrial chemistry. The avtbor ttaata ia 
the first part on water and sewage. He sets outwith ex- 
amining the changes cffeAed ty oxygen upon organic 
matter dissolved or suspended in water, and especially tbo 
formation and desirudion of nitric acid. Dr. Angos 
Smith has long ago held that the mete presence of organic 
matter in water is r.o proof of unwholesomenesa. For 
this purpose the quality as well as the quantity of such 
matter must be known. Hence he considers that the 
development of organisms in water should be studied 
micioseopically. On the question of nitrification he con- 
cludes that organic matter containint; nitro[;en produces 
nitrates by oxuiation under ctti.iin i cmht Lc ns, whether 
living orpar.isir.s arc pr»-fcnt ( i nut. ![.urt;.inic matter 
containin):; ammonia decs ti c sanu-. Aibunimoug matter, 
when putrefying- wuli pleiui.i.i .ittcss < I air, also oxidises 
the organic nitto^;c-n. Oi; the other li.-ind ti tre aie putre- 
fadive conditions, where nitrates aic i^.coxiuisid and free 
nitrogen evolved in quantity. That tl.is aClion is due to 
organisms may be doubted, as it is adivc at 711*. In one 
experiment 1 100 c.c. of water containing 10 per cent of 
excreta and 2 grms. of riitre gave off 218 c.c. of pure 
nitrogen. The whole amount tf nitrogen present in the 
nitre was 220'6 c.c. The author thinks that this decom- 
position of nitrates is a reversed putrefadion, and should 
be carefully noted in considering the adion of uisinfedants. 
In suiuniir.g up the fads he concludes that nitric acid is 
formed when there is a teitain amount of sewage in the 
water, but it is overcome by an excess of air. On the 
cbemisu, but it is quite a mistaiuTif proper precautions I other hand, when the sewage is in excess, the nitrates are 

Ideatfoycd. If «« dnly coasidcr thto doabte 
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Aall become convinced of the futility of all attempts to 
estimate the amount of contamination which hai existed 
in water from an analysis of its present ingredieale. We 
see, also, that water, however contaminated, has a power 
of leif-parification, which mav extend even to the germs 
of disease. It is an inUKatiBf fsft that mere agiution 
with air keeps sewagn wttiieat mell Ibr two or more weelit, 
•vcn In warm weather. We would beg to remind recent 
inventors tiiat the potificatioB of sewage by a current of 
air driveB tluougli it bgr mecbanicai agency, was claimed 
mom tbaji ten years udc The decompoution of sewage 
•jKieafe to diiiier in its onality from that of eicreta not 
mixed up in water; the latter giving off more ammonia, 
bat the former having ft more markedly injurious aaion. 
Prof. PnnUaad. if we remember rightly, contends that 
the bubbles wbicb rise from polluted waters as they burst 
project morbific particles into the air. The effcAs of 
ai ration are the delay of putrefaAion, the increase of 
nitrates, and the withdrawal of ammonia. 

As a possible method of purifying sewage, Dr. A. Smith 
suggests that putrefaAion might be first allowed its full 
aAion in order to deccmpofe much of the organic matter, 
and probably to break up the living orfj.inisms themselves 
into gases or intermediate f rr'.!;;ct!i, an i tlmt li t i ruccss 
should then be completed ly i;tj[A(;t ii. Oxidat -in i:^ found 
to take place very rapidly after putrtf.nftion. Kut at wr at 
stage of pulref.'ifticn, if at any, tl.-j disca'c Lc:rri=; a:c 
dettrG}el i-,;it \ tr; knt'V.r. liisr-. k miicli tii:;iir-r in the 
scale, hL^h tncliitia', jccni to be liislc, if at all, aiTcitei 
when placed in ti c nvdst of futrtEccnt animal matter. 

The author, hov, tver, by nu means recommends this 
process of purification by putrefaction to be c.trricd on in 
cur streams. Whilst admitting that " disease has nat to 
any very marked extent been observed as following the 
use of fcwage irrigation," he considets that there may be 
dangtr where the sewage has been tranMnittcd to the foil 
too rapidly. He adds : " On this priint wc must n fi-r to 
the remarkable inquiry by Dr. Grccnwf od. At a niiil near 
Binglty, wool forttr's disease and malignant pusiiilcii had 
broken out amcni; iho'e who wotkt-d with moh.iir coming 
from Van. To disir .'cLt t.'ic wotl it was exposed to thi 
air on a field. In a few days a cow dicJ in a fichl which 
received the villar;e scwaE;e, and next month cattle and 
sheep were attacked by anthrax."' 

A striking instance has occurred lately in France. A 
tripe-dresser in a large way of business had birn in if c 
habit of passing all bis washing waters and trade offal into 
a pond CD his premises. In course of time the pond was 
comphiined of as a nuisance. To get tid of this the owner 
obtained the consent of a neighbouring farmer for the 
water and the mud to be cnovqred to his fields. The 
tesult was ft very severe and obstinate outbreak of diph* 
tberia. 

Dr. Angus Smith asks : ** Wbat advantage would it be 
to ft city to send down its sewage into a river in a condi- 
tion in ivbich it did not putrefy if it were to have an ap- 
pearance of impurity as great as ever?" Something 
more is demanded, and appearance is perhaps the chief 
point. For, be it observed, "we have iMt proved any 
disetse to occur from the sewage below Glasgow or Man* 
Chester." If this is the case,— and we cannot for a moment 
cfuestion the author^ statement— bow very trifling becomes 
ibe boast of the iit^tiooiste that the vicinity of tbeir 
ftnns Is not marked by increase of epidemics 1 

As legards fish. Dr. Angus Smith remarlis that sewage 
is an eacCUent fteder or fish, though these do not enter 
the plaeee where eewage is very strong, end never et all 
where thenlspetrefimion going on. This is thtexaA 
tCBtb. Tbe pobt wheic the sewage of KingMoa entered 
the Thanes waS| about teven years ago, a favearile spot 
for aafkfs. On the other hand, we have repeatedly been 
informed that sewage fish becomes oflensive with excep- 
lional speed. 

As regards the nse of h'me for the treatment of polluted 
walen, the author admits, sc rm .. hit drily, **tbat 
fUng more would not be a disadvantage." 



Mention is made of the use of alum in India and CUna 
for purifying drinking-water by precipitation. It may 
here be noted that by means of this simple expedient the 
French troops in Cochin China are now almost completely 

£ reserved from the very malignant dysentery there prevs* 
tat. The eame method has been used by Mr. I^tec 
Spence ftar removing the yellowish peaty tinge from the 
llanebester water. 

Concsmingthe waste>wateis from dye> and print*worlcB, 
the author very jndicioadjr reoomncnde that the varkms 
kinds of refuse should be allowed to mis together, and to 
a great extent precipitate each other. CUende of calcium 
is recommended as .-t precipitant where it can be obtained 
as ft WftSte<produdt We see with much interest that Dr. 
A. Smith recognises a point in the treatment of sewage, 
which certain other authorities on the question have over- 
locked, and have thus been led astray. He points out 
that if cfnucnts arc agitated with the precipitant tbe re* 
suit is to a great extent frustrated. The ineificacy of lime 
for dealing with certain colouring-matters in waste-waters 
is fully admitted. This was noted in case of peat-water, 
where 2 grs. of lime per gallon intensified the colnir. 
Tan liquors also were darkened in colour by the a Kiition 
of lime. Similar faC^s have been fn qmriitty noticed in the 
treatment of the Leeds tew;\|;i.', wtucli contains much 
water from nnd dye-works. Th: ycUnwish brown 

liq-jid was L.i:ktncd ti) a rich mahogany sl.aiie by trcat- 
iiunt V. th lime, whilst it could be completely decolour. sed 
by the addition of cake alum, and still better aluminium 
chloride. 

But we must pa^s to that very sore Eubjeit tiie reforma- 
tion of the nikali-v. aste heaps and their drainage. What 
a nuisance such heaps are is but too well known at St. 
Helens, Widnes, Newcastle, and Gla'gow. The process 
of Mr. .Mond recovers a large proportion of the sulphur 
contained in the wastf, and leave?, it appear.^, a certain 
prtfit. Hut, as Mr. Worsley, of Nelham, shows, the 
p:i fit is but small, and the manufacturers natnrally fotu 
to use thvir capital in other dire<5\ions. 

Another pr^Liccss is in use at Dieuze, in Alsace. It was 
first sug;.:es.tcd by Dr. K. Hofmann, developed by Dr. E. 
Kopp, and has been further improved by .M. Marctial. 
Dr. .\ngus Smith gives an extended account of the process 
as described by Prof RosenstichI, oi MuUiuu^c. It con- 
sists of six distin(^t steps, transformation of tiie waste into 
soluble sulphur compounds, or so-called yellow liquors ; 
precipitation of the sulphur by the acid of the chlorine 
residues, and their subsequent neutralisation ; removal of 
the iron by fradional precipitations ; precipitation of 
manganons sulphide; combustion of this sulphide, and 
the utilisation of its ash. The principal novelty of tbe 
process, which has been at work since 1867, is tbe incor- 
poration with tbe tank-waste of a cert.^in amoimt of the 
sulphides of iron and manganese. Dy this means ^ per 
cent of the total sulphur contained in the waste ts 
traded in a soluble form within eight days. The piecees 
furnishes two useful produAs : sulphur, either free or com- 
bined with manganese ; and a regenerated oxide of man- 
gsnese, fit for yielding chlorine. The solid refuse is a 
mixture of calcium sulphate and carbonate with intolubic 
iron and manganese oxtdes. The liquid portion is calcium 
chloride. 

The Madear process, devised and succesafolly carried 
out at the St. Rollox Works, depends on tbe decompoei* 
tion of calcinm sulphides by hydrochlorle acid in iweMiKe 
of ft source of snl^mone acid. The aothor Is of opinion 
that the applicatiim of some form of this pioeesa to the 
waste drainage of St. Helens and Widncs woold not 
merely ledoee tbn nelsRoea complained of there, bat 
would form a profitable meftne of utilising the great sur^ 
plus of hydrochloric acid. This add «aa acareely be ad> 
vantageously employed in the manofilAntn of bleadung* 
powder, as there ara abesdy iciioM eomflaials of ovct* 
produAion. 

Dr. Angus Smith has himself devised a process, which 
turns on treating the extras of the waste-heaps with 
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naofHiCM pcToxidc. The process does not luccMdirith 
•tronc •olutions, and the sulphur present in the hypo- 
•ntphltes is not precipitated. 

For a description of the process of Messrs. Helbig and 
Schaffner, we may refer the reader to Professor Lunge's 
well-known work on " Sulphuric Acid and Alkali. ' It is 
being t; riq Icicly tried at the works of Mct-nK. Chance, 
near Birniini;ham, and as far as the produaion of sul- 
phuretted hydrogen and its combustion arc concerned the 
su:ceFS is complete. In conclusion, the author strongly 
nigcs manufa^urers to turn their attention to the recovery 
ol sulphur, not merely ai> a question uf public health, but 
of economy. Vast quantities of sulphur, now thrown 
away daily, arc capable of being used over again. That 
a certain outlay is r< quired for this purpose must be ad- 
mitted. But our present system of allowing the tank- 
waste to remain literally as waste is not free from expense. 
In some parts alkali nianufadurers are compelled to buy 
or rent land where this unsightly refuse maybe deposited, 
and have to live in peril of litigatien on account of the 
nuisance which it may occasion. Or. \hc Tync the waste 
is carried away in specially-conislruL^ted steamers and 
barjjcs and emptied into the s-ea ! 

Dr. Angus Smith's wtiik will be iiiost welcome both to 
•anitary reformers ar.d to (.hc;m;cul nianufadurcrs, and 
caaool do other than enhance his well-earned reputation. 



Citf and Guildt of London tnttitult for tht Adnanetrntnt 
of Ttchnical Education. Report to tb« Qovcrowa, 

March 13th, 1882. Gresham College. 

Tiir- Report, which was laid before the Governors at iheir 
meeting, contains not a few gratifying features. The 
acceptance of the Presidency of the Institute by U.RH. 
the Prince of Wales is a proof that our future sovereign 
fully appreciates the importance of the movement and re- 
cognises its influence upon our national interests. No 
fewer than eight additional City Companies — vi..:., ilic 
Ococera, Skinners, Vintners, Tallow-chandlera, Plumbers, 
Wheelwrights, Dowjere, and Curriers— have become oon- 
liibnton to the funds of the Institute. We lenrn that the 
Dimpcn Company have munificently gi\ .:i x,: :,ooo to- 
wards the expense of crcAing and titling up the Technical 
College at Finsbury, which raises Iheir total contribution 
IO;faO|000. The Goldsmiths have contributed the like 
sun; tho Cloihwotkers ;(i9,oco, in addition to the im- 

Slant support which they have extended to the Yorkshire 
lege bf Science at Leeds. The Fishmongers have 
contributed £i&fioo, and the Mercers ;^8ooo. Others of 
the City Companies have also come forward in proportion 
to their means, and to the extent in which their especial 
*■ art or mysteiy " ia likaly to be benefitted by the opera- 
UoDS of toe laititiite. A tbenght here v* as re- 

gatdetboftitst*: aceiBg bow latgely tlw cfieiency— we 
might aay the veiy «siatence— of the Institute depeoda on 
donntlene and nmoal anbsciiptione from the Cevpontion 
■ad llw Onllda, what would b« k» portion if these bodies 
tboold by kgi««tive interfiifeDce be deprived of ttw means 
for eootinoing their liberality ? The CooncU» as we see 
from this Report, ere appealing to the Conoretioa and 
Uvety Cmnpeniee ft»'*nciieiaed end nddnlMWleootri- 
botioaa **; end anch antributiens are ncpded if the Insti- 
tute is to come forward aa a successful competitor with 
the Polytechnic Schools of Aix-la-Chapclle, Zurich, Ac. 
The present income of the Institute shows, indeed, a sur- 
plus on the present limited expenditure, but such surplus 
is likely to be absorbed by provisions for the Building 
Fund. Parenthetically we would here express the hope 
that the Institute may guard against an error sometimes 
perceived in colleges, museums, &c., where ctficiency is 
sacrificed to appeaiance, aad where, is the wonds of 
Walerton, — 

* The walls are thick, the senrania thie 
Tbs gods without, iksdevUwUhia " 

Tlw Coniicil tn amdom to fidlew up whet tbqp beve 



begun. They wish to widen the cnrrieolwB of FfoAuiy 
College, so as to adapt the instraaion to indoitrice hitherto 
left out in the cold. They wish to esuhlish 00 the south 
side of the river a Technical College similar to that at 
Finsbury. They ire seeking to found a Technical School 
for girls, where young women may receive instro&ton in 
tho^e iiades which appear suitable for female handicraft; 
and they wis^h especially to do more than they have 
hitherto been able towards promoting technical training 
in the great liianuULtunng centres of the Provinces. 
They arc cor.t miiil^v a^kcd to extend their operations in 
these dirciitiuns, .trui .ill that is needed is an increase of 
fund.s. 

Wc arc ^lad to f.nd that the Council duly ieco^'ni*e the 
import.mcc of .1 prclimimary training in pure science. 
Without this basis technology must degenerate into mere 
routine and rule-of-thumbism. At the same time wc ven- 
ture to express the hope that the oppobite error of re- 
quiring a knowledge of irrelevant matters will be avoided 
with an equal care, c.'ipccially as this is a peculiirly Cn^lish 
shortco:r.irf;. and l-as taken deep rt ut , c ij., in the " Science 
and Art De| .lument." We can scarcely pronounce it 
judicious to dem.u'.d a knowl edge of botaiiy nom atndcats 
in dyeing and tis-sue jirmting. 

As regar ls tin- ir.uru (it ions given in technical chemistry, 
wecunsidir the Institute fortunate in having secured the 
i^erviceb of !,o indefatigable end Mcceiafiirn worker as 
Dr. H.Armstrong, I'.K.S. 

The number o( students who come forward as candi- 
dates at the various czaminaticns is increasing, the pro- 
portion of those who pass is satisfadory, and many of the 
enamlaers report must favourably of the charaAer of the 
aatwete given, and of the evident increase of knowledge 
in comparison with the earlier examinations. The difTicuhy 
is how to arrange these examinations so as to fairly le^t 
the praAical attainments of the students as distinguished 
from the results of mere verbal memory. It is conceivable 
that, e.g., a student from a careful study of books might 
have acquired the power of passing a good examination 
in djeing and tissue-printing, and yet be unable to dye a 
skein to shade, to mix a colour so as to be capable of use, 
or even to identify a dye-ware. There is considerable 
diliiereoce of opinion whether the theoretical training in the 
College or Folytechnicum ought to come after or befiorcn 
pnAtcal cooise in thewoikshop. .Many eminent Oermsii 
authoritiea meiatain that a lad ought to woik for two or 
three yean in, t^., a dye-bouse before entering upon the 
study of chcmistn and physics and their special applicap 
tiOB to the tinAorisl arte. We should incline to the oppo- 
site opinion. In any wsy theory and pi adice must bo bad 
in combSnation, and the fltisfitrtuoe ia that toomaay of our 
industrials, whether cmpkgrefs or employed, are not well 
verted In either. A Oamaa coDtcmpotary remarked only 
a few days ago :— " Engllalh indnaliy is so far is the ba^ 
ground, both in dyes and to their ool locations, that vnm 
with the best will the importation of foreign textile nods 
must continue.** And, again :—** English dye-woiis an 
on a large scale, but they dye SO e aeell eot coloum,** A 
ledurer in Manchester re presents our dyets and pitntersas 
replying to such charges that they could turn out colours 
equal to any in the world, only that ordinary work nays 
them better. We reply that all men must sooner or Jaicr 
lose the power of doing what they never piadise. Lei US 
hope that in this as in other departments the aAion of the 
City and Guilds of London Institute may open the eyes 
of our praAical men to their own ahottoomings. 



Appointment.— Dr. Mcymott Tidy, Professor of Cha* 
mistry and ol i oren.^ic Medicine at the London Hospital, 
has been appointed, on the nomination of the President of 
the Royal College of Surgeons, Scientific Analyst to the 
Home OiTicc in eaten of poisoning, jointly with Dr. Steven- 
son, of Guy's Hospital, nominated by the President o( the 
C0U40 Of Hqrakiaaa. 
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Chemical Notices from Foreign Sources. 
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CORRESPONDENCE. 



ON THE EQUIVALENT OF CARBON. 

To the KdH. r <■( the ClumiciA Sm$. 
SiK, — A note by Professor Roscoe " On the Equivalent of 
Carbon Determined by Combustion of (he Diamond," in 
the Comptcf Ri-ndus (No. 17, April 24th. 1S82, p. iiSo), 
gives the results of six experiments with Cape diamonds. 
Taking the coml ining weight of oxygen «• I5'96ttiiat of 
carbon i'^ 'j,i\tn as 11-07. "^^^^ BtartliBg remit has also 
appeared in an English journal. 

Feeling sure that 11 07 was a misprint of 11 97, I have 
jait calculated the nitmbtr from the weights of diamond 
and carbon dioxide givMi and find 11-973. 

Hoping that thit may pnvent diffusion of a ■tartliiig 
niipna v-I am, ftc , 

W. H. DiBKmo. 

Wooivick AtMiMl, May u, lUa. 



VERTICAL VIBRATION. 

To the Editor ofth* Ckemieal News. 

SiR,--Might I draw the attention of some of your readers 
to this point ? I have often noted, with much curiosity, 
that on striking the edge of a large bowl, full of water, 
with a heavy instrument, tha water haa aasaoed a series 
of beautiful, corrugated waves, mathematically txaA in 
relation to one aoolbf^. In a circular vessel, for inataoce, 
the first sign is coneentric riogi firom the ceotfc; these 
rings become striped radially (so to speak), and on hitting 
harder these break up, and the surface become* like a star 
of too£>sbaped wave*, widentag ontwarda; m atiU harder 
and ckaar Now, aed the whole aatfaee appiMn lika rough 
<<idMpod lloka iateifittiag witb ooo aoolbar, becoming 
nofe Midi mon apberieally iadined, and so fiMU. There 
la a taw at work here, for it always uvea tba lana re- 
Wa aee the gronad of tnbratioa in plates 
I wUeh aaad, Ac., has bean apriaklad befim setting 
liaoMitloo; bnt with water wabava also tba vertical 
nAIob of tbeea moiiaaat— we have plAared bafote aa tlw 
ibfca in e^ery direftioB (aa con6ned by circumstances) ; 
cattaialy aa iatartiUag point.— I am, Ac, 

D.V.C. 
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younal it PharmacU tt dt Chimk, 
April. 1882. 

A(5\ion of Iodine upon Methylated Spirit. — M. 
Ordonneau.— The author shows that tincture of iodine 
cannot be made with such alcohol, as a pungent irritating 
compound, acetone mono- iodide, is formed at the expense 
of the acetone, which is always more or less preaant in 
the methylic alcohol employed. 

Determination of Sugar with Fehling's Liquid.— 
£. Boiret. — The author pro|)oses the following method 
for ascertaining if the redudion of the copper is complete : 
There are (ilaced upon each other two fragments of white 
filter paper. Upon the upper fragment there is placed, 
with the stirring rod, a drop of the boiling mixture of 
FMdlag's liauid aad of the aaocharim BolanoB, holding 
enpfoaa oaida la aaaponakMi. Tba ^KguK aAs as a filter, 
aaa only tha copper in eolotiaa, mm cooaeqacntly not 



reduced, anives on the lower paper. Upon the drop thus 
filtered there iis laid a drop of a dilute solution of potas- 
sium ferrocyanide, and the [ r.ptr is dried over a spirit- 
lamp. If there is an appreciable quantity of cupper the 
•pot, on drying, is surrounded with a rose-culuurcd halo. 
If there is a mere trace, the cliaraifteristic ro?e ti.it appears 
on moistcnin„' the sp it w ith « drop of acetic acid. If the 
copper is entirely reduced, beat and the application of 
acetic ac.d produce a bioa ipot, doo to tho decompoiitlaa 
of the ferrocyanide. 

Colouration of Msccaroni, &c., witb Chryaaoiliae. 
— M. St. Mercicr. — This colour, otherwi.-ic known as 
aniline yellow, is now often substituted for saffron. Dilute 
suMiane acid instantly dischargaa tha colour of chiya> 
aniUae, bat leaves the yellow of saflron aaalHiAad. 

American Lard.— Much of this is a mixtOia of talkWt 
ateatine, oleomargarine, fat of bacon, Ac. 



ButMln it Ut Soeiiti ^BnewragenuHt four PtniutMt 

Nntlonnle. S6rie. Tome ix., March, 1882. 

Eletflric Transportation of Energy. — Maurice Levy. 
— The author concluc!cs that the transportation of a given 
quantity of energy to any distance whatever, with a given 
yield, finds no soliition m the laws hitherto enounced. 
These laws, scientifically exa^t, are illusory in pradlice, 
because their application would require either an un- 
limited increatic of the cltclio inotor force, which would 
render insulation impossible, or the indefinite decrease of 
the quantity of energy transported, which would render 
the operation useless. The problem may, however, be 
pra(flically solved by connccfting together a larger or 
smaller n imbcr ut niachines, n;jt in tension but in quan- 
tity, riieie is nothing to be gained by the construction 
of maclunes of colossal dimensions. 

Colouring-Maltera and Coloura at the Universal 
BxbibitiOD of 1878 (Continued).— M. Laoth. — This 
memoir opens with the strange assertion that " almost all 
the indigo consumed is furnished by three countries, the 
Dutch Indies, the French Indiea, and Central America"! 
(All these three regions colle^valy do net yield aa much 
iodigo as doea Briush India.) 



Lt$ UoHdti, Rtvu* Htbdomadairt dtt Scitnctt. 
No. 14, 1882. 

Influence of the Coercitive Force upon the Heat 
produced by Magnetiaatlon. — L. Pilleux.— .\ fragment 
oi iron which is beinemagnelised becomes heated io aa 
appreciable manner. The author pravaa that it is mag* 
oetisatioa and not the induAion-cuirenta which heats tha 
itoa com of eleAro-magnets, and the coopcitive force of 
these cores plays in this case, tha iama part aa the resist- 
ance to the passage of elearieity wb«u a metal wire ia 
heated by the current of the battery. 

Influence of Light upon Orapea.— Dr. A. L. de 
Villanova — Grapes exposed to solar light contain more 
sugar by 3-79 per cent and less acid by 1*23 per cent than 
such aa bava lamaiaed ia daiknasi. 

No. 15, 1882. 

Easy Process of Magnetisation. — The so-called 
method of M. Kl .1-, which has been used by M. Jamin 
and carefully studud by .M. Gau^ain, is as follows: — A 
coil of thick wire is traversed by an intense current ; it is 
composed of 10 to 20 spirals, and is very short in its 
axial dimension. The plate or rod of steel to be magnet- 
ised is passed through it, and a few passes suffice to give 
sttwatioo. 

No. 16, igSz. 

The Batteiy uid the Decompoaition of Water.-~ 
Up to tha praMot day phyaictata agma that it itqaiiaa 
mora than 34*5 cakrin to imtamfoxn pare water la » 
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volcameter witli platinum plates. ThcR, a Danicll's 
element Jets not produce this decomposion, as it furnishes 
a Itntic n ( n)v tq-ial to ) lo 25 cals. M. Maichc allows 
that water can be decompoied by a very feeble battery, 
ftucb as an iraa-copper elemcat, which is figwed in Lts 
Mondes. 

New Improvement in Eledlric Batteries. — M. 
Reynier. — Thii new forip of battery is cc mpof cil i f zinc- 
copper elements depolarised by coppe r s u 1 p I c 1 1 o w e s 
its special properties to the use of zinc pl.ites cto&e'.y 
particned. There is a transforination of cupper sulphate 
into sine sulphate, whilst sine is dissolved and metallic 
copper scparateda 

No. 17, 1882. 

Heat and Magneti8ation.--D. Tommasi.— The heat- 
ing of iron during magnetisation has been pointed out by 

M. L. Pilleux as well as by the author. 

A Little Illusion. — J. Plateau.— This paper, describing 
an experiment which at firtt (>ii;ht seems to realise per- 
petual motion, cannot be ufcfully reproduced without the 
accompanying iilu'-tc.itiop. 

Redu<!\ion of Silver Bromide by Light.— D. Tom- 
wasi. — It ,ippeaf& fiom the author's experiments that 
moist silver biomidc loi-es abuut 2*30 per cent of bromine 
on exposure to tl]c ;i:n. The proccfs is riilier .t disso- 
ciation than a dccnmp osition. A very ^mall quantity of 
the bromide is disfolvcd into a b.isic bromide, and ulti- 
mately into ftte silvtr and biomine if the exposure i? pro- 
longcil. 'I l;e Lit uvn bromide of 1 ilvcr contains very 
variable quantiticK ( f bromide, of basic bromide, and of 
silver. 

Tb* £iedlrolyaU of Distilled Walti^D. Tommasi. 
•^Already noticed. 

Distribution of FIe<5\ricity. .\. H in. n.- .\n .ictount 
of the system of E. Uuspttnili:;, \^hich requires the three 
Moooipanyinj illustration: 

Atmtdti d» Itt SoeiM des Sthnett IndmlHttlei it Lyon. 

No. 3, i88z. 
This number contains no chemical matter. 



MISCELLANEOUS. 



Pire Risks o( Blectrie Ligbting.— The Society of 
Telegraph Engioceisandof Eledrtcians has appointed a 
Comnittee to consider and report vpon the rules which 
they would recommend for adoption for the prevention of 
ten risks arising from the vse of the eleftik liebt. The 
names of the members of the committee are as nillows :— 
Professor W. G. Adams, F.R.S., Sir Charles T. Bright, 
T. Russell Crampton, M. Inst. C.E., R. E. Crompton, 
W. Crookes, F.R.S., W. De la Rue, F.R.S., Professor G. 
C. Foster, F.R.S., E. Graves, Profesior D. £. Hughes, 
F.R.S., W. H. Preece, F.R.S.. Alexander Siemens, C. £. 
Spagnoletti, A. Stroh, Sir William Thomson, F.R.S. 

American Association for the Advancement of 
Science. — The Thirty first Meeting of the .Vssociation 
will be held at Monttc.il, Canada, cun-.mcr.cinr; at 
10 o'clock, a.m., on Wednesday, the 23rd o! .\iigust, ; 
under the presidency of J. \V. Dawson, I.L.I)., I'.R.S., 
Piincipal of McCiill University, Montreal. A larj^e local 
Coniniiltce has been fi iiiitil, .ind through its isevcral sub- 
committees is actively engaged in perfeifting the local 
arrangements for the meciinj;, whic.i will toon be an- 
nounced by special circular. It is only necessary to state 
here that the members of the committee are desirous of 
doing everything in their power to promote the objects of 
the Association, and that their circular will contain in 
formation relating to the local arrangements, hotels and 
boMding-liom«n» and the special rates of ttimportntioo ; 



.also a f;entrnl programme for thu s'.eck. The Head- 
quarters of the .Vs.^ociation w.ll be at MlG;11 University, 
where n-.cmbcrs will rciji-itcr an f-om as possible after 
arrival. The hotel he.Klq'iartcrs will be at the Windsor. 
The c fTices of ti e Loc.il Committee and of the Permanent 
Secretary will be at the University. The General 
Svsiions an ! the meetings of the Sections and Com- 
mittees will all be held in the University building!. 
The particular rooms will be designated on the programme 
for Wednesday. Members expecting to attend the 
meciing arc particularly requested to notify the Local 
Secrct.<<rits at the rarlic-it moment possible. Kl the 
Boston meeting ;i.vi ial Llianyci in the Constitution were 
proposed, wl-.icii were adopted at Cincinnati. As a result 
of ther.e chan^'t5 the scope of the .\s6ociation his been 
extended, and the scdions have been entirely re-crganiscd, 
so that there are now nine seiftions of equal standing, 
each piesided over by a Vice-President, and having iu 
own Secretary and Sedtional Committee. The new 
arrangement of the sedions is as follows : — 

Sec. A— .Mathematics and Astronomy. Sec. B— Physics. 
Sec. C— Chemistry, including its applications to Agricul- 
ture and the Arts. Sec. D— Mechanical Science. Sec. E — 
Geology and Geography. Sec. F— BiolojQr. Sec. G— 
Histology and Microscopy. Sec. H— -Aathropologj. 
Sec. I — Economic Science and Statistics. 

All communications relating to the local arrangements 
for the meeting must be addressed to one of the Honorary 
Local Secretaries at the rooms of the Natural History 
Society, Unrvereity Street, Montreal. All matters relating 
to membership and to the presentation of papers will be 
attended to by the Permanent Secretary. The address 
of the Pennanent Secretary will be Salem, Mass., until 
August xyth i after that time and until the meeting has 
adjourned, his address will be Windsor Hotel, Montreal, 
Canada.— F. W. Patoam, Pennanent Secictaiy, Salem. 
Mass., May. 188a. 

Officers of the Montreal llcetlag;— 

P»sidsnt--J. W. Dawson, of MonireaL 

Vice>Presidentl— A. Mathematics and Aetronon^, W. 
Harltness, of Washington ; B. Physics, T. C. Ifcadahall, 
of Columbus; C. Cheroistryt H. C. Boltoa» of HaitCptds 

D. Mechanical Sc!ence,W.P.Tlrowbridge,of NowHavcn; 

E. Geology and Geography, E. T. Cox, of San Fraoci.<>co; 
V. Biology, W. H. Dall. of Washington ; G. Histology 
and Microscopy, A. H. Tottle, of Columbus; H. Anthro- 
pology-, Daniel Wilson, of Toronto; I. Economi': Science 
and Statistics, E. B. Elliott, of Washington. 

Permanent Secretary— F. W. Putnam, of Cambridge. 
General Secretaix— William Saunders, of London, 
Ontario. 

Assistant General Secretarjr— J. R. Easimaa, of 

W'ashington. 

Secretaries of the Seiflions — A. Mathematics and A.^iro- 
nomy, H. T. Eddy, of Cincinn;.ti ; D. Physics, ChaF. S. 
Hastings, of Baltinn ii.- ; C. Clifnii'-tiy, Allicil Spr:n-«r, 
of Cincinnati ; D. Mechanical Science, Ch.T-. B. Dudley, 
of Altoona; E. Geolopy and Geography, C, E. nmion.of 
Washington; F. Biology, Charles S. Minot, of Uostoo ; 
G. lIistoI(i:;y :u-a\ Microscopy, Robert Brown, Jr., of Cin- 
cii^nuti ; H. Anthropology, Utis T. Mason, of Washing- 
ton; 1 I cor.omic Science and Statistics, F. B. Hon^ 

ol Lowville. 

Treasurer- Wiliimii S. Vaux. 01' Philadelphia. 

Standing Committee — Tlie Oiilcers .tHovc n.imed, and 
Past Presidents — J.nmcs D. D.ina, of .New H.nen; James 
Hall, of Albany ; Stephen Alexander, of i'rniceton ; Isaac 
Lea, of Philadelphia ; P. A. P. Barnard, of New York ; J. 
S. Newberry, of New York; B. A. Gould, of lioston ; T 
Sterry Hunt, of Montreal; Asa Gray, of (. imbriJ^e; J 
Lawrence Smith, of Louisville ; Joseph Lovcring. 01 Cam- 
bridge; John L. LeConte, of Philadelphia; J\ E. IMgard, 
of Washington; William B. Rogers, of Boston; Simon 
Newcomb, of Washington ; O. C. Marsh, of New Haven ; 
George F. Barker, of Philadelphia, Oeoog* J. Bmsbj of 
Nnr liaven* 
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NOTES AND QUERIES. 

Our NoUt and Queries column »»• opened for the purpote ol 
giving and ohtaininR inforraition likriy lu be of use to our readers 
generally. We cannot undertake to let lhi« column be the mc*na 
of trantmiltini; merely pri\'ate inlormalion, or »Mch trade n ;tii;c« 
•i ahould legitimately come in the advcrtUinc cutumns. 
Soluble Oil — There 11 in article uie t by fin shcrs called " Soluble 
oil," one variety of which seemx to consist lai^cly uf gljrcctin ; the 
other i» a Iciod of liquid !'>apand smelU of casior nl. Can any of v>ur 
reader* give me any infotnialioa at hu* th;ic are maae r— A 



MEETII^GS FOR THE WEEK 

MoKDAr.MaytJod — Society of All!, S. ' llo.-k lllos ration : OU and 
New "(Canlnr I.tflures', by J. Cotnyna Carr. 

Geugrachical, 1 Vtii ivriiai) ). 

TUEIDAV, >3rd.— Institute i f Civil hmjmeers, 8. 

Kcyal Medical and ChiiLtu'ivrl.? B"- „ , 

Royal InJtiiutiLn, 3. *' UiK«»ii""." by Profeiaor 

A. Gamgee. ., , , , ... 

Society ol Alts, B. "The Gold I'iclds tf «eat 

Africi," Capt. Camen p, i;.N , and Capt. Hichaid 
buiton. 

— AnthrorologicallntHote, ». " On Sii!em» nf Land 

Tenure in Different Cout.ttie»,"SirH. Battle f rere, 
G.C.R , F.K.S „ . _ , 

WiDNi iDW. 24tb.— Si.ciety of Art», 0. *• Engliah and Foreign Tech- 
nical Education," by K. C. Kobini, I-.S.A. 

Geological, S. , ., i t. # 

Thi/moay, 2jth.-Royal Insliiuli n. J. "The Metal*, by Prof. 
Dcwar. 

Rpval, 4.^0. , ^ , 

Sooety of Artf, 8. " Recent Pawwgea of Zulu- 

Kafir History," by Dr. K. J. Mann. 
FniDAV, sCth.— Royal Inititutior, 6. •• Sacred Laws ol the Hindus, 
by Sir Henry S. Maine, at q, 

— Quekctt Microscopical Club, 8. 

Satvkdat, 27lh.— Royal Inatituiion. j. " Hoetry and its Literary 
J-'urms," Professor D. Mision, 
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ERNERS COLLEGE of CHEMISTRY. 



Inalroflioo and preparation in CMF.MISTRY and the EXPERI 
MENTAL SCIKNCKS onder the direciion of Professor E. \. 
GARDNER, h.A.S.. M.S. A. 

The Class Rooma are open from 11 to $ a.m. and from 7 to lop.m 

^'Especial facilities or prrsona preparing for Govtmrncat and other 

examinations. 

Private PupiU will find everyconvenienca. 

At;aiyae», Assays, ami Pra^iul lova»li?atiooi cooaeAed wilb 
Fiileaia, &c.,condiii: c 
Proiretflnies and <vV rarlicolars on arplkaliooto Prof. Oardner 
•I Bcrncra College, 44 . Dernara-sireet W. 



MYOCOM FLY GUM, 

FOR CATCHING FLIES. 
THE SUCCESS"o fTHE LAST 3 YEARS! 

Sold by all Chemists and Grocers, in i/ lins ; or a 
Eample can be obtained (as under) by post for 1/2. 

Liberal Trade Terus. 



THOMAS CHRISTY & CO., 
155, Fenchurch Street, London, E.C. 



:F> .A. TJB llsT T S . 
W. P. THOMPSON, C.E., Chemical Patent Agent, 
6, Lord Street, Liverpool. 

(LaaoesT Provis onal Patint Bcsini s» i>< the Kikooom.) 

/(;;<ni Kf I i «Jf CuWrt/riVj. 
Chemical Palents.a bpecialiiy. Manual of Instniftions Grail*. 
PATENT LAW IN PLAIN ENGLISH. 5th edition, revised iBSi 
byW.P. Thomps'-si.C.E. Bcitub poilion, t/d. ; a I countries, ]s. 6d. 
" The author writes with the advantage cl personal expciicnce. . . 
A very valuable digest."— £iJffiiircr. 

London Olfice ;— 
W. P. THOMPSON and BOULT, 313 Hioh Hoiboin, W.C 



FLETCHER'S PATENT 

AUTOMATON BLOWPIPE. 



^1 
II II 



FLETCHER S 



PATENT 



AUTOMATON jlBLOWPIPE 




7 /i^iLU.^' J^', 



This at once tupetsedei the whole of the patterns of bl Jirpipes on 
my li>t. It is tclf.lif;hiini; and self-adjusting, requiring no taps or 
sprinK valves, a slight m<>vcn:ent nf one (in a<!juslinn bnih air and 
gas at once. It is pcrfeflly adipted lor all purpnsc^, from the finest 
chemical analysis to the brarini; of locomotive boifcr tubes, and ii 
adapted eithera^ a table or hand blowpipe as desired. Illustrated list 
of latoralorv heating apparatus, (anuary edition, price 2d., post free, 
lllustraied list of domestic heating and cooking apparatus, price :d. 
post free. 

THOS. FLETCHER, 
MUSEUM STREET WARRINGTON. " " 



PATENT BULGE BARREL MACHINE. 




On an entirely novel principle, lately 
peifcifled and now larKcly used in 
makini; Flgur, Petroleum, Oil, and 
other Catkr, saving largely in cnst. la 
very simple and can be Korked by 
unskilled Uboor, One man can turn 
<;ff about 40 medium-sized casks per 
hour, and the ic.wer requited is only 
one-and-a-half horse. 

Also .Stave Jointers an.l Heading 
Turnert on greatly improved ptincipica. 

Can be seen in operation, and full 
particulars obtained, on applvine to — 

ROBERT CURWli:N, 
Solt.AiitHt /or the CniteJ KtngJom 
and Ihf Contiient, 
33 & 34, DauKV Jii'iLtjixos, 
i^ATEii Street, LivearooL. 



PUZEY'S LUMINOUS POWDER 

Can be obtained at 
31, .^LDERMANniTRY, LoNDON. 
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ASSAYER AND ANALYTICAL CHEMIST 
SWANSEA. 



DR H. GEISSLER'S SUCC. FRANZ MULLER. 

BOlTIT-OlNr-ia'EIIIiTE 

MASUrACTLIlLR OP 

CHEMICAL, PHYSICAL, AND METEOROLOGICAL APPARATUS 
AND INSTRUMENTS, 

SPECIALITY : Geisaler'a Tubes, Crookes's Radiant Matter 
Tubes, Ocisaler's Mercurial Alr-Puinpa, Precision Apparatus 

Illustratiil Ft ice Lisli foil free. 
Gold Ubdal, IxTcitMATioHALELicTiiiCAL Exhibition, Paris 1861. 
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ULISH HILL BAUXITE (Alum Clay). 



The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufa^turert of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively . 

Analysis by John Pattimson, Esq. 

Dttod «taia*P . 

M Qaitnide (extra qnal.) xtt Quality. 
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Alumina • 

Peroxide of Iron 

Silica 

Titanic Acid 

Lime, Magnesia, 
Sulphuric Acid 
Combmed Water 



Potash, Soda, and 
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59-00 
0-47 

18*00 

0*23 
a2*30 



5383 

1*57 
8-67 
5*8o 

0*83 

29*27 




99.97 99.91 

MILLS are situated very 

and adjacent to Railways 



loooo 

Our MINES, DRYING KILNS, and GRINDING 
close to the Shirring Pt>its of BELFAST and LARNE, 

running alongside both Steamers and Sailing Vessels at both Ports, from cither of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require It, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Baes^ Lump or Ground. 
^ ' ^ GEO. G. BLACKWELL, A/a«ag.«^ ZWr^tor. 

RiclinioDd Budding!. s«, Chapel 8t.. 

Liverpool . _ _ ^ 

BAILErS HYDRAULIC MOTOiS. 



ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS. MILLWRIGHTS, 

BBASS AND IKON FOUNDERS. 

u.rul.flurers 01 ever> dc»cfiriion of CondcntiBE. or liigh-prcMura 

Vt U^ltcr Vo.Li purpo^., .nd Mauufu«urcr. of ever) deKr.p.ion o 
ehc^*c»l, CoU.tr) , doppet Ore.Uold Mii>io«. GU..,«nd Rock-ialt 

"bUckUih Revolving Ftlfii«e« of MMt ApvmadTyft. 
?,,.u» Butnct. lor liUi, A«nMgiMi.«irf SpMMi Oiwef Is- 

&U*m Sulphur MeltM. 

Phoiographa, Plana, and othar infoinwtlon sappUed 
rnoiws *• on rtcelpt of Older. 

n HtLEH'B ENGINE, BOILER, AND BRINE WRK8 
AMD FOUNDRY, 




Silver Mtdat.Uanchtiler, 1879; Blathbt$Mtt!tiU 
WHAT THEY ARE DOING t— 
The W«ter Motor blow* BUct smit t'lrew »t Penn 
The 2-horf>e Water Motur <U:]y u> iLs Wacgoni ap U !■ 

Edge Hill Collieriei, llo;tnr., wuh »uci:t»». 
TheBrigA/on Guariiian it rctiiiai y i rioted by llieie Motors, girirg 

the higbckt utitl«aion. 
ThF I ifti ate m Hotcl<i an<! Wirehoaiei ci Uaociusttr, Dnblia, 

L l.jr.taitcr, A.t^. 

The " 1 liirlnicic ' Jwvts a Ciii(u;»t. r.e at Briato", 
Till 4-lione Watti Motor is at uork Cut'.ing Timber, by dtmkt 

U«r, ) inchct thick. 
A lo-horie Water Motor, pumpinf for H. Viviao, Eaq ,U.P. 
A I I, rsr Water MoMTt pHBping U Um Mioct ol G. N. N t1 »d«t H o, 

hsq., M.P. 

TESTi:L<C02a'XA.I.S. 

June w, iSSi.-I-rom H. H. Vivian, Etq., M.P.—'* I iwroJaitlMli 
that the Water Mol^r »tnt out Utt )e»r is dcingwell." 

Lord Salitburj'a CIcik u( Wjrk« uriici:— "I am much plaHM 
with the Water Motor, for it la muat compaO and uaeful." 

Pran Mrasn. Seed Brother*, L««tkar MofehaDU, H•^fu^>»Th• 
Wattr Motor it dcing in work well Bad ««iM|]r,aad Uda ftirta 
oniwor oor bigheit exptttation* ' „ ... _ . 

From Ltvcr Edge Coal Comrany. Bollaai-''TM Watar Bailaa 
you have tnpplicd doe* ita «oik well." 

Prim md JM pattUulan on application to— 
W. H. BAILEY ft Co., Albion Work*, SaUord. Manchester. 

Hydr.iulic EnRinecra, Pump MaLcif, (hukc M.iker«, also MakcU 
af all Lir.ils <.t lliKl>cla»» Steam hiiim^j. Lu!,- I'^undcra to H« 
Maieity'a Ciovernmeot Depwtmcois Woulwuh Araeoal, 
ladiaa Suta Railway*, Trinity Bowd, *c 



\A7ater*01aBa, or Soluble Silicates of 
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&0M£ QV THE DANGEROUS PROPERTIES 
OP DUSTSr* 

By F. A. ABBL» CA. 
Fruident of tU iMtltiU of CbniMqr. 

iCandadad htm v> ais») 



To sum up : it has not been difficult, as will havs been 
seen from the foregoing, to demonstrate experimentally 
■ that the existence of a very small proportion of fire-damp 
in the air of a mine may determine the propagation of 
flame by coal-dust, ignited by the explosiun of some local 
accumulation of a gas mixture, or by the inflammation of 
gas tuddenly disengaged, or even by the flash from a 
blown-out sl'.ot. It has also been clearly established that 
in so-callci! fiery m;ncs the air is never likely to be 
adlualiy free fn m fue-ilamp, and that as much as 2 per cent 
may exiiit in liie rttum air of a vcrj- tfiitiienily ventilated 
mine of that class. It must therefore be regarded as a 
thoroughly well-grounded contlubicn that, in many 
disastrous explosions coal-dust is the cluef agent of 
4«struAion, and it is indisputable that but few explosions 
occur of which the efTeas have not Leen more c r Jess con- 
aidcrably extended and aggravated by the coaUdust which 
is raised by the fire-damp explosion. It may also be 
admitted as not improbable that in some instances the 
inflttence of dust may, apart from its combustibility (as 
described), determine the ignition of a mixture of air and 
duat with a small proportion of fire-damp by the flame 
wbieb • UomMHit shot, or the accidental ignition of some 
local accmnaiation of explosive gas-mixture, has produced. 
Lastly, it is coaceivable» as contended by Fietie Marteco, 
Galloway, and MMBe Contiaaatal observers, that a mixture 
of an inflannaUa ooaMmt and air may even, in the 
complete diMOW of fin-dampk both originate and carry 
on to some dlstaaco cspkMMM whicb, tfaoach mncb 
inferior in violence to lima dmiofad fliroogli tie afeocy 
of gas-mixtures, will be at leait equal to tbem In itgird to 
the disastrous effeAB on tbe lives of those ai|iasad to them . 
That mixtures of coal-dust and air alone m^ bsM the 
power to carry on the explosion originally canaed and 
disseniinaied by a gas, air, and dust mixture, into regions 
where no ^as whatever exists, will now be generally 
admitted. The great disturbance of the air which must 
proceed in immediate advance of the rush of flame pro- 
duced by ilie ignition of a mixture of gas and air charged 
with coal-dust will, in many mine-workings, raise a dense 
cloud immediately in front of the ilamc, and the latter 
will thus be fed as it advances. Mr. Galloway concludes, 
as the final result of his experiments with co.il-dust, that 
the presence of fire-damp is alto^^ether unnecc*,sary to 
bring about a coal-mine explosion; but, admitting; tii.u 
the rtsult of certain experiments may seem to favour 
this conclusion, its realisation necessitates the fulfilment 
of conditions whi:h cannot but be very exceptional, and 
its acceptance is certainly unnecessary to add to the for- 
midable chara^er of coal-dust as a source of danger and 
an agent of deitiuAion in mines. 

Whether an explosion originates with, or is chiefly 
caused by, the proUudion of a mixture of fire-damp with 
air in such proportions as to be more or less rapidly and 
violently explosive; whether the originating cause be the 
reciprocal influence of a small proportion of fire-damp and 
of coal-dust (or dust of other descriptions of minerals 
occurring in coal-mines) co-existing in tbe air of a mine ; 

•A LcAace Mlvsnd at the Boyal Institiitioa of Orut: Britain, 
FiMivtAiaflal^ iNt. 



whether, possibly, it simply ori^nataa with a mixtaii of 
very inflanunable coal>dnat and air in the complete abaeno 
of fire-damp ; or whether, laatly, only the very lindlad 
cooeaadott be OMde that coal-doat will add to the extant, 
and iaeieaw tha burning effeft, of n fiM«dainp explosiao % 
in any ctM, dM Oliataoca of ^Mt in abwadance, and in a 
dry state, in coal-nine wotl&igt, oraal be recognised aa s 
source of danger not greatly inCerior to that caused by 
local accumulations, or tbe accidental liberation, of fire* 
damp. The possibility of dealing with this source of 
danger should therefore be as much an obie& of earnest 
work as has been the topf ovinicat of veotiiating antango* 

ments for mines. 

It bcint; (;enLr.illy impradicable eflcAually to deal, by 
ailual removal, with the continual accumulation of dust 
in mine-workings, the only available method of diminish- 
ing the dangers arising from its constant produAion 
appears to be that of maintainingthe floorin the roa-Js, \c., 
in a damp condition by efficient watering arrangements, 
almost continually applied. The high temperature of the 
mine, in msny instances, must often render this a diflicult 
and eostly process, un account of the rapidity with which 
the water ^vill t;v.iporate ; hence attempts have been made 
to apply hygroscopic substances (such as calcium chloride, 
eea-salt, or rock-salt) in conjundlion v. ith water, or to use 
brine, with a view to retard its eva] or;it ; n, and soms 
successful results appear to have rccL-nily aaended their 
application in several distrids. In sutnc instances, with 
improved appliances for the uniform and periodical distri- 
bution of sufficient water, the maintenance of mine-roads 
in a sufficiently damp condition to prevent dust from beinc 
raised in any considerable qaantity appears to have been 
accomplished with fair success. There an* iMiWtllll, 
localities where it is almost impraiflicable aonafallidntba 
floor of the roads in a damp condition, in consequence of 
the great increase thereby of the tendency to their being 
gradually raised by tbe pressure to which they are subjedt. 

Apart fkom the efieets of dust in augmenting the 
diaaatrooa leaalti of tncb fi(ie*daBip explaaioBa as may 
ansa ffoas tba eiisieBGO of a ddiiAivai or an open, 
aalbqr^laaip in tbo yStSaSftf tt an accnnralatioo of gas, 
or of a locaUcr wban a vadden ontbotat of gaaoccnn, 
the bituting of coal or of rock, in thoao paita of a 
mine where fire>damp may exist, if even only in 
very small quantities, constitutes the chief source 
of accidents in which coal-dust may have played 
an important share. There is no doubt, therefore, that 
the elaboration of really safe methods of getting coal 
in places where blasting by powder I s now resorted to, 
and of removing the harder rock in tlic working of drifts 
where fire-damp may exist, will most importantly contri- 
bute towards the diminution of dan;;er arismjj from the 
accumulation of dust in mines. The substitution of 
efficient coal-cutting machines for blasting may to some 
extent supplant the use of powder, and the employment 
of compressed air as an agi-nt for bringing do.vn coal or 
rock has been made the subject of ingenious contrivances, 
which appear, however, as yet, to labour under some 
disadvantages in regard to cost, facility of use, and general 
efficiency, .\ttempts have been made to render the em- 
ploymi.nt of powder in the presence of fire-damp safe, 
by using it in conjundion with water. In the first 
instance it was proposed by Dr. Macnab to bring the 
latter into diredt operation as the cleaving or blasting 
agent by inserting a cylinder containing water into the 
blast hole, and conneAing it with a very strong external 
vessel, ia which the powder charge was fired, much as 
the powder charge is fired in the powder chamber of A 
gun, the generating gas being brought to bear upon tbo 
confined column oi water, and causing the latter to exact 
a rending force upon the coal by which it was surrounded. 
As the results furnished by this method of operation were 
not promising, tbe comparatively very simple expedient 
was resorted to by Dr. Macnab of employing water simrif 
as tamping in n ebam hole, a cylinder containing the 
liqaid and of Boitablo liagtlite fill tbe bolo, being inwrMI 
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over the charge of powder. In the c%'ent of a charge 
blowin):; out, the dispersion of the water in a very finely- 
divided condition was relied upon to etiect the extinaion 
of the volume of flame which, under these cQr.;l;tions, 
would be projedlcd into the air of the mine, borne care- 
fuUy-condudted experiments, with blast boles charged by 
this method and surroi:nded by an explosive gas-mixture, 
showed that occasionally no ignition of the gas resulted 
from the blowing out of the shot, but that in most in- 
ttanOM, the conditions of the experiments being the same, 
tll« gas-mixture in front of the blast hole was exploded, 
when the shot blew out. It is possible that a careful 
regulation of the charge and length of tamping may 
render this mode of operation a comparatively sale one, 
though it may be doubtful whether absolute sdiiaascconid 
be placed upon the invariable extindlioa of flam in the 
cue of blown-ont charges. When the attention of the 
fti^ftl Commisiion was direAad to the mbjcft of the 
dangen niMndioc tbs emphqweat of ncploalvos in ooal> 
nrinci, it oeewiM to Mr. Aba to attenpt tfie npplicMioo 
to the getting of coal of tbe ptindple which he developed 
loaie yean ago> ia the ceitne of oia teeearchea on expto- 
live agents, nanefy, the anddes ttauinitsion in all direc- 
tions of the Ibtte cnetted inatantaneottsly by a dttonation, 
by surrounding the detonating charge with water. It was 
found in a large number of experiments that when com- 
paratively small charges of gun-cotton or dynamite (the 
latter being preferable) were enclosed in cylinders of light 
metal or paper filled with water, and occup>ing the entire 
available space (or nearly so) in a blast hole, the detona- 
tion of the charge in holes of excessive strcns-th, when 
employed in proper proportion to the amount of water by 
which it was surrounded, was always accomplished with- 
out itjnition of the explosive gas-mixture with which the 
openingof the blaf^t hole was surrounded. The interesting 
iaA was, moreover, established, by operations carried out 
in hard coal in Lancashire, that the aftion of the detonat- 
ing charge is modified to great advantage, by enclosing 
the envelope in a long column of water. Instc.i 1 nf ex- 
erting a powerfully crushing or disinter^rating action, con- 
fined within comparatively narrow limits, whereby a charge 
of gun-cotton or dyn.iniite is rendered of little valuf as a 
means of getting coal when used in the ordinary way, the 
distribution of the explosive force in all diredions by the 
column of water causes it to exert a cleaving or splitting 
adion even superior to that exercised Inordinary blasting 
powder. The further development of this method of 
applying detonating agents to blasting purposes in coal- 
mine workings appears, therefore, well worthy of attention. 

Another method of getting coal, which, though not new 
lo itself, has been applied in a novel manner and with 
most prontstog lesalu by Messrs. Smith and Mooie, has 
the great advaotafS Of dispensing entirely with the nse of 
explosive agents, and of any but the meet simple 
macbaaical appliances. 

It consists ia applying tbe Cime wfaicb qniddbae ^-itl 
develop if canfinea, and OMide to eoflibiae wider that con- 
ditioB with waterf wtaeielgr it aadenDeiTCiy eootidenble 
eapaaaioB, a laiga aanoaat of beat being at tbe aame time 
deveieped* Messrs. Smith and Moore convert tbe freshly 
boned and crasbed qalcfclime into very compaa cylindn. 
cal masseo. or cartfidgas, having a small groove on one 
side, so that when the teqaisite number or cylinders are 
inserted symmetrically into the mechanically drilled hole 
in the coal, which they fit accurately, a narrow pipe, with 
perforations along its entire length, enclosed in a ti^ht- 
ntling stocking of spent webbing, and provided with a 
stopcock, may be inserted into tiic si lc of the charge, 
which is afterwards tamped in the usual manner. The 
proportion of water necessary to slake the lime, p'ui an 
excess of about one-sixth, is then forced into the hole 
throuKh tlic pipe by means of a simple hand syringe, and 
the stopcock of the pipe being closed, the operation is 
complete. In a brief space of time sounds indicative of 
tbe cracking of tbe mass of coal which contains the 
caitiidg* aboir that tha «iv«aalonortha Ihne ^ita oaioo 



with the water, and the very considerable development of 
steam within the cartridges, are performing their work, 
and after an interval of time varying with the strength of 
the part of the seam operated upon, the coal is detached 
in large blocks. The holes can be charged so rapidly 
that a considerable number may be p.it into operation io 
quick succession by one or two men.* As tbe aAion of 
the charge occupies some little time (fifteen or twenty 
minutes), they really come into operation together, and ia 
this way large faces of hard coal, in lon^-wall workings, 
are brought down with ease and certainty. Whether 
these compressed lime cartridges can be applied with any 
success in stone stIU leoialns to be determined, but ia 
point of cost, simplicity, and above all safety, this method 
of detaching coal appears to rank before any other 
tried. Besides entirely avoiding the use and produAioa 
of flame or fire in the blasting of the coal, the operatioa 
is condnAed gradnally aad umoat noiselessly, and tha 
taisiiig of dnat by the more or less violeat cenc asri eas 
wbieb altaad (be employment of exploeivee bi anyisnBac 
naaaeria avoided. 

It ia laaisted upon by a great majority of tlmae amtt 
oompetent to jndgie, that the ampifl^Baat of esploiivsB 
cannot be dispensed with in. tiw pnlitaUe woricing of coal 
mines. That the nse of gimpoiracr in the ordinary «af, 
even with stria attention to all pradicable precantiona, is 
a most prolific source of accident, has long been recognised. 
The development of safe methods of applying explosive 
agents, or of simple and effe^ive substitutes for them, is 
therefore of such paramount importance in securing pro- 
j tedtion to the miner against the dangers of fire damp and 
of coal-dust, that those who are entrusted with the 
management of coal mines should spare no exert. jns tj 
test rigorously but fairly the merits of an^ proposals 
which aUbid pionise of sneGaas in tlua dirsAioo. 



THE DISSOCIATION OP CHLORINE-t 

Br A PERCY SMITH, FJ.C. F.C.S., Awitunt Chemicii MiMsr, 
Kugby School, and W. B. LOWB, Sl.A., F.C.S., &toiTio|tM. 

Im the summer of 1879, Mayer showed (CHUueai. Niws, 
vol. «!., p. 49) that when mmmiI chloriae «as 
heated to a temperature of sa4a* to 1567* C., Ha nyeat 
density was 1-63, or | of the vapoar^Mity at It 
oocanad 10 one of oe that if dilMtee was pasted throeib 
a tnbe into potaasium iodide solntion, less iodine might M 
liberated when the tube was heated than when cold. A 
trial was made by evolving chlorine from weighed qoao- 
titles of manganese dioxide and hydrochloric acid, the 
evolved gas being passed through the stem of a tobacco 
pipe hcatcc! by a combustion furnace. It was found that 
about one-ninth less iodine was liberated when the tabe 
was heated than when cold. The results were not uni- 
form, owing to the porosity of the tube and presence of 
aqueous vapour. 

At about this time, Meyer's and Zublin'sresults appeared 
in Chemical N'lw's, vol. xli., p. 135 ; they, having hlled a 
heated porcelain vessel with ciilorine, and displaced it into 
potassium iodide solution by .t current of carbon dioxide, 
found the vapour-density to be 2'6i, hence concluding 
that frtt chlorine was not dissociated. 

In December, 1S81, we submitted the question to 
further experiment. .\ L'-tube of 55 c c. capacity wis 
provided with terminal india-rubber tubes closed with 

* In one erf Hver*] oceraliiHii of thii kind receatlr witocsicd by ite 
Lctturer at Sbiplcjr Culicrica, Derbr. io tbe "deep hard wt*m,"'MA 
IS neirly 3 ft. thick, tan sMtt were &red (t./., watered) tofMkcr. 
brinRinK down « block of co»I 39 fl. lonR by 3 (t thick and t ft. 10 int. 
hi(;h, weighing about to tODS. The average tiir.c occupied in bont( 
a hule (ty mecliaoKal drill), cbar(loc and tampinf ii, and watctiaf 
the chai||«, was twlyaslMHss. thm mai opMttiM «f 
d«iwn this very bard csa^ ly wvdgiBC is osssiJiaaty slsv asi 
labsrioiM. 

t MainftoraPapsrnedMtoaibsia«aicalladBly,PakAiM> 
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pinchcocks, which could always be clamped at cxadly 
the same places, thus ensuring a constant volume in each 
experiment, which volume was 58 c.c. This U-tube was 
filled with chlorine, by permitting a washed and dried 
stream of the gas to flow through it at normal pressure. 
When full both clips were clo?eJ fimultaneously. One 
end of this chlorine tube was then connecf^cd with a tube 
of glazed Berlin porcelain, passing t'.ircu[;h a combustion 
furnace, and the other end of the porcelain tube with a 
pair of nitrogen bulbK, containing a solution of potassium 
iodide, joined on to which was a water pomp to exhaust 
the train of apparatus and draw the chlorine through it. 
Upon removing the clip between the U-tube and the 
furnace, and cautiously admitting air by the other clip, 
the chlorine passed slowly through the bulbs. When no 
more iodine was liberated, the contents of the bulbs were 
titrated with lodittm thionilphate. Several experiments 
wm made la this naiwerwlltboat hMtinc the porcelain 
Mbt, aad ia eiwy ioauaee tha anoiuit of Mdioa liberated 
concipondad to tha aatenat of ddoriae used. 

CI umJ, Temp. I liberated. Dutatkiaef Bipl. 

0*01838 grm. 7-5° 0-65786 5 mins. 

A great number of experiments were then made with 
the tube heated to various temperatures, from dull redness 



up to 



C, and although less iodine was liberated 



than with the tube cold, the results were not concordant 
The source of error was at length found to be due to in- 
sufficient drying of the chlorine (since hydrochloric acid 
was found in the neck of the first N bulb). Additional 
precautions were therefore taken in its preparation; the 
water ]n the wash bottles was changed each timeofnsing, 
and extra drying tubes, containing alternate layers of 
cotton-wool and powdered calcium chloride, added. The 
air which was drawn through the chlorine tube during 
fkm coarse of an experiment was also first purified by 
passing through sulphuric acid, potassium hydrate, and 
over calcluin chloride. 

The time taken by each experiment varied greatly. If 
the chlorine was allowed to pass rapidly through the 
heated tube, more iodiae was liiietated than whea the 
ch l orina passed nore slowly aad tharetea waa laeated for 
a longer taint. Tlw method which gava tha heit aod 
most cooatant lamlta waa to ktap lha dip hatwan the 
U'tnbe and tlia fanaca oMn* and tlw other tUpahali and 
only to open it momentaiily at intarsala. Tha tilM taken 
Ibr all tha chlorine to paas ihitMgh the heated tnhe was 
thaa aboat three-quarteia <rfao hoar. 

When the chloriaa was drawn rapidly through the 
apparatos it was accompsnied by a "white smoke," 
which was insoluble in water, and had ao adion on litmus 
paper or on a glowing match. This " smoke " was 
formed in the porcelain tube, and diminished in quantity 
as the experiment drew towards a conclusion. The por- 
celain tube was not aAed upon by the chlorine. 

In the final experiments, which extended over a long 
period of time, the " smnkc " remained in the porcelain 
tube (or at any rate was not seen) so long as the chlorine 
was only permitted to enter in an intermittent manner. 
When, ttt the end of the experiment, the clip was opened 
and air drawn through, the "smoke ' appeared in the 
bulbs, but was of less quantity than in the previous cases. 
Throughout the experiments the watcr punip was kept 
working, so as to prevent any leakage of chlorine through 
the jo nts cf the apparatus. 

It would be waste of space to give the particolars of all 



the experiments. The following were 
after eliminating all sources of error: — 

Cl Dsed. Temp, of Temp, of Iodise Duration 

Gna. Atr. Tub*. Fenace. Liberated. ofExpt. 

o'otljS 7'5*C. Porcelain 1030* 0-48768 grm. 30 mins. 

»* H i» .t o-49oaa „ S5 h 

»» ti n n o*4Vt49 M 45 »i 

.> .. 1. cold 0*65786 ,, 5 „ 

Tlie mean of these experiments givas the amount of 
iodine libented as vwjgg^,, wmk cgmapeode to 



0 01369 grm. chlorine ; so that 0-01838 grm. Cl at 7-5^ C, 
becomes ©•ot36g grm. Cl at 1030° C, or, as i : o'74\- 

We forbear to advance any hypothesis to account for 
this result, but we may call attention to the faA that 
Mejrer found the vapour-density at ioa8° C. to be 1*89, 
which ia 10 tlM vapoap^aniity at dooP (2*46) as 076 : i. 



ON THE PHYSIOLOGICAL ACTIVITY OF 
SUP£R-OXYO£NAT£0 MOLECULES. 
BSPBCIALLY THOSB OP 
QUININE lODATB AND BROMATB. 

By 0BAXLS8 A. CAUBJtON. II.D., 
Prafasasr of Chcailaify R.C.9J. 



The author has come to the concluf.ion that the broniates 
and iadates are physiologically more active than the corre- 
sponding; bromides and iodides. The fatfls in support of 
the theories that pliysioli>^ical aiflivity was proportional to 
high atomic and molecul.ir weights, and was also due to 
the unsaturated condition of molecules, were considered 
and criticised. The (afcs \shich supported the theory 
that unsaturated molecules produced a more powerful 
a^ion upon the system than saturated molecules were 
more convincing than the fafts upon which the other 
theories rested. The author considered that the term 
" super-oxidised " might, for want of a belter one, be ap- 
plied to molecules containing a larger number of oxygen 
atoms than were requisite to saturate the other atoma 
present. The iodates, periodates, bromates, and per* 
bromates were composed of soper.oxidised molecules. 
Super-oxidised molecules were perhaps to be properly 
regarded as unsaturated ; their oxygen atoms were as 
imperfedlly saturated as were the carbon aUMaa in carilOO 
monoxide. In replacing other elements* htOffline aad 
iodine invariably ad as monads. If tliey are trae aMmads* 
then, in such a compound as periodic anlqrdiidai we liave 
two impariiBAly satisfied bonds of oxygeo— 

I-O— O— Ov 

1_0_0— 0^ 

In the compound KI, each of its two atoms has its unit 
of equivalence perfeAly satisfied by combination with the 
other atom ; the compound is therefore saturated and stable. 
The addition of four oxygen atoms to KI produces an un- 
saturated and unstable body, and therefore one likely to 
be physiolofically mote aftive tbao tha atabta iCI| or KBr. 

or NaCI. 

In iSOg the author introduced the ferric iodate (re^eiOj) 
as a sub.stitutc for the unstable ferrous iodide, and the 
therapeutic value of the former seems to have been well 
established. More than a year ago he also sugc;ested the 
employment of quinine iodate and bromale. These com- 
pounds, especially the former, have been largely prescribed 
by the medical faculty in Diiblin, and have been found of 
great value in sluggish cases of pulmonary congestion, 
neuralgia, severe articular pains, malarial enlargement of 
the spleen, and secondary syphilitic disease. The quinine 
iodate and bromate have been used chiefly in the form of 
a granulated effervescing preparation, containing 3 grs. of 
the quinine salt (a dose) per drachm. 

Of iodate of quinine only very meagre accounts are to 
he met with in chemical books or journals. The author 
prepared it by neutralising freshly-precipitated quinine 
hydrate with iodic acid dissolved in not less than 8 parte 
of water. The iodate forms in exceedingly minute needlaa 
of pearly lustre, which at 100* C. become ^llowish. 
Dried at 6o»,qDinine iodate suffers no losa of weight wliaa 
kept in vacuo over solphnric add. The mean laaidt ol 
three determinations showed that it contained 3i-8 par 

^JtbetrsaefaFspsrrasdb^ ths Madical Satisfy e( the CeU««» 
ef nisidass, oeiHa, Maap s. iHs. 
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Separation of Gallium. 



cent of iodine. It appears, tlierefore, to have the follow- 
ing composition : CjoHj4NiOj,HIO,. In accordance 
with this formula the amount of iodine should be 22*92 per 
cent ; the salt was, however, very faintly alkaline from 
presence of a little free quinine. Quinine iodate dissolves 
ireelT in spirit of wine and hydrochloric acid, less freely 
In cuert and sparingly in strong alcohol and cblorofomi. 
It is more or less soluble in all the vegetable acids, i part 
dissolves in 7(0 p-'t^^s of cold water; strong sulphuric 
•cid merely colours it a light vellow, aad the miztnre 
dilated with water becomes colMrlcW. At tOO* C. it 
undergoes slight decomposition. 

Of qainine bromate no mention can be found in the 
Iwoki or journals. It may be pfcpared by precipitating 
birinm bronute bjr quinine BnlikMlei or by nentraliting 
bmnic acid with quinine. It fonna aabcttoa lihe»maises, 
which under the tnicioscope are tbond to consttt of very 
long needles* The lalt wlien dij teaiit* (he heat of the 
waitr-batb, bat ill aotaioD when tvaporated. especially 
in a nlatlaaiD dldi» kawet a bluish Uack residue. It is 
much more tolaUe than the iodate. namely, to the extent 
of I part in 250 parta of water. Touched with atrong 
sulphuric acid, it aetonates, sends off a puff of smoke, and 
nearly wholly disappears. It is soluble in hydrochloric, 
acetic, dilute sulphuric, and other acids ; also in spirit of 
wine, and but very sparingly in ether and chloroform. 

Shortly after the adminisiratio.T of quinine iodate, both 
iodic .Ti.j hydriodic acids arc fcui-.J in the urine; later on 
the quinine makes its aprear,-3ncc. The continued ebulli 
tion of quinine bromate in water csu^cs the solution to 
acquire a blue colour, exacftly like that of indit^o. The 
colour is bleached by niuic acid, but is not al:i.cti d by 
dilute sulphuric or hydrochloric acid, or by ammonia. 



SEPAIUTION OF GALLIUM. 
Bf Ui UIGOQ DB BOISBAUDRAlf. 

Trx following are the relative sensibilities of the principal 
reaAions : — 

I. Metallic cine. Oae-sixtb miiligramroe of gallium is 
eaai|y aepaiatad witfwnt aeaa^ lota from a litre of liquid , 
even ia oieaence of many foreign substances. At this 
degree 01 dilution we are still far from the limit of the 
ataaitiveoets of this method . The difficulty of pracuriag 
pnm sloe unfortunately restri^ fal praAiGe the «M Oi 
this metal in delicate analyses. 

a. Cnpric hydrate. — The same sensitivenesi as zinc. 

3. Copper and cuprous oxide. — The eame cxaAitude as 
the two former. Copper and its osidea being easily ob- 
tained in a atate of purity are to be wceawnendcd when- 
ever their oao is praAicaHo. 

A. Araeaieanliiliide.— VeiyaeaaidvCtfantparhapasliglitly 
lawrior to the three tomer reafitons. It withdiawa the 
greater part of i-6tb of a millignn. of gaUiua tnm a litre 
01 liquid. 

5. Manganese sulphide. — ^Wlth z«6tb millignn. gallium 
per litre we obtain at the cad el the operation the ray 
Ga a 417, but less bright than If we had flude nae of 

arsenic sulphide. 

C. Potassium ferrocyanide. — 1-205,00 tli i f j;allium is 
precipitated and colle(5ted upon a filter v. .[huui sens.bic 
loss I ue may I'iCtLfuie ^- i f;;[t;.L-r. 

7. DoiJing after supcr-satur.-iiioii with ammoni.i. — Tills 
process gives rise to losses, which seem to range between 
1 and i*5 m.gim. per litre. In a rigorous analysis the 
ammonia is expelled in the water-bath, or the mixture is 
boiled in .t flask placed in a slanting position to prevent 
loss by s; iiting. 

8. Carbonate of lime, hot, then ammoniacal ebullition 
of the hydrochloric sclLiion of the mixture of calcium 
carbonate and gallium setiquioxide. — The losses, slightly 
higher than those in the preceding method* liie to 
I'S m.grms. per litre of the original liquid. 



9. Calciuir. carbonate, hot, after reduftion oftht i-r^ -d 
with sodium sulphite, then ammoniacal ebullition of the 
hydrochloric solution of the nbttnte. The loas f* aboil 
1'5 m.grms. per litre. 

Quantilalive Analysis of the Salts of Gallium. 
Separation from Ctuiiim, Rubidium, Potasssium.Sodiiun, 
Lithium, and Ammonium.^Whtn the proportion of gaUiara 
is not very small, the simplest method is to super- saturate 
the hydrochloric solution with ammonia, and to boil oalil 
a litmus paper, previously placed in the liquid, takes a 
diatiadly red tint. Water must be added to make uafor 
the loss by evaporation. The gallium oxide is leeend 
upon a filter, washe4« dried, and ignited. To sepants 
the traces of galUam entangled in a considerable nuu of 
alkaline aalta, the boiling solution is treated with copcie 
hydrate. The mixture of gallium sesquioslde and copric 
oxide is re-dissolved in a decided excesa of faydtochMiic 
acid ; the copper sulphide, whidi is diea thmwa downbr 
sulphuretted hydrogen, does not cany gallium with It , 
ana the liquid concentrated to a snull bulk is sttpl^ 
saturated with ammonia, and4liea boiled for a loag tiow. 

Sefarah'oH from tkt AlkalUu Bmrtks^K the gaffiaiii 
moderately large in quantity it maybe at once precipitated 
by ammoniacal super-saturation, followed by prolongel 
boiling; the alkaline earthy oxides remain in solnitsa. 
Traces of gallium sesquioxide mixed with much of tiis 
salts of barium, strontium, or calcium, are separated bf 
means cf cupiic hydrate. The baryta and the bttlk m 
the strontia and lime, may also be prccipi'..i'.t 1 Vy tu.- 
phuric acid from a liquid more or less alcori)!.. 
evaporation of the alcohol and concentration 10 .1 -m!. 
bulk, the gallium is recovered by ammoniacal cbuUitxc, 
or by cupric hydrate, according to the degree of exid- 
neis required. When the former method ha* been used 
the precipitate must be ignited strongly le cafd CSB* 
pletely any traces of sulphuric acid. 

Sif ,ir,il!^ <i frcm Magnesia. — Prolonged ebullition of » 
solution super-saturated with ammonia succeeds well. 
The process with cupric hydrate is sir table where there 
are small quantities of gallium along with much roagneiii. 

Separation from Alumina and Chromic Oxide.— 1^ 
most convenient process is to precipitate the galhom 
with ferrocyanide from a very acia hydrochloric solutioa, 
containing at least from a fourth to a third of its balk 
of concentrated add. When the gallium is in small pro- 
portions (l«>s thaa t-IOOtOOOth), it must be allov.-ed to 
stand one day or two d^ra for the precipitate to form. It 
is then received on a filter, washed with water containiBg 
a fourth to a third of its bulk of hydrochloric acid. The 
filter is dried at a gentle heat and ignited. The resoli 
is a mixtote of the oxides of gallium and of iron, which 
are lepanied, at will beeniaiaed ia the coarse of these 
reaeeichee. The almeet inaviteMe fofoatioa of a bitk 
Pniieiaa Une In the highly acid liquid presents no lacoS' 
vcnieacei aad merely increases the proportioa of fom 
oodde to be afterwards separated fiom the gaUinm onde. 
Ferroqranldeenablea us to separaleaad delannine wna 
mixed with aooo tines its weight of alumina or chmmic 
oxide. Nevertheless, slight traces of gallium diM^ 
among enormous masses of alumina or chromic ozi«t 
may escape the atflion of the ferrocyanide. They 
coUccfled then by "entanglement in metallic sulphides 
I those of zinc, arsenic, or manganese) formed in s^^*™? 
or acetic solutions." Precipitation with sulpburstts* 
hydrogen in a solution containing ammonium aceiate,ni* 
acetic acid, and arsenious acid seems preferable. Tit 
(;alliferous arsenic sulphide, previously washed with I* 
phurettcd hydrogen water containing a little acid am- 
monium acetate, is treated with aqua regia, and 
rated almost to dry ness in presence of an excess of hydro- 
chloric acid to expel nitric acid. The arsenic acid 
reduced by sulphurous acid or an alkaline sulphite, diluiefl 
with water strongly charged with hydrochloric acid, io<> 
trc.itcd with s-.ilphurcttcd hydrogen. The arsenious »i- 
pbide precipiuuU is washed with sulphuretted bydregen 
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water containing hydrochloric acid. The gallium remains 
in the liquid, and i« teparated ^ coaccatratioa to a soall 
bulk, and boiling after mtpeMatoratkii with Muneoia*— 
CompU* RnuLut, 



ACTION OF SULPHURETTED HYDROGEN 
UPON A SOLUTION OF 
NICXBL 8ULPHATB IN THB COLD, 
■y M. B. BAUBIOMY. 

On a former occasion the author called attention to the 
influence exerted by the comparative weights of acetic 
acid and nickel oxide upon the formation of nickel sul- 
pbid* when an acid lolution of nickel acetate is treated 
with aalphntetted hydrogen. A fac^ of the same nature 
may be verified with nickel sulphate. The results 
obtained under conditions otherwise alike are independent 
of the state of concenuation of the metallic solution. 

With zinc, as is said by BerseUm« and aa the author 
has verified, the precipitation ceases when the liquid 
becomes acid up to a certain point. With nickel nothing 
of the lund occurs, and lience the quantity of nickel sul- 
phide formed by solphnretted hydrogea it« fanAlon of the 
dantioa nf UMcaperiBaMt. 

Theee resaitt are iadcmiitait of the atete of MtmaUon 
of the solution by the tMphMetted bjrdrogea paai fbf the 
precipitation prcseolB the Mine propcrtie* if the metallic 
eolation is saturated at ti", or at 30*, at which latter tem- 
perature the solubility of sulphuretted hydrogen in water 
IS about half what it is in the same liquid el oT. The pre- 
cipitation is merely less rapid. 

As the weight of nickel sulphide formed increases with 
the duration of the experiment, it results that the quantity 
of sulphuric .icid set at libtrly increases also, anil ,.s the 
readion lakts [ lacf, uilici tilings being equal, w a dilute 
or concentrated solution of nickel sulphide, v, c may 
believe that the formation of the sulphide is always inde- 
pendent of the weight of the free acid to thewci^jht of the 
undecomposcd sulphate. The forct;oing obtcrvaiions, if 
thus interpreted, do not kad lo an cxadl conclusion, for 
this progressive precipitation of the sulphide under the 
conditions laid down above is only due to a secondary re- 
aAion in which the nickel sulphiuc formed intervenes by 
forrr.irR a by drosulpliate of the sulphiclc. 

The ,-ic»iun o! the sulphuretted hydrogen under the above 
cot-.ditKins is annulled as foun as the solution contains 
free sulphuric acid equal in weight to one-fourth of the 
acid of the salt. 

The formation of nickel sulphide by sulphuretted hydro- 
gen and nickel oxide is a lunAion of the ratio of the 
weights of the acid and of the metal pteieott and not of 
the relative acidity of the liquid, ».«., ue wdgfat of 
the free acid and of the water. 

There is in this fad a lesson of great anatytlcal in* 
portance from which the eothor hea derived advantage for 
more than three years ia the seperatloa of nickel and zinc. 
For zinc, aa will be shown on a future occasion, the pre- 
cipitation of the sulphide is a fundion of the relative 
acidity of the liquid and not of the relative weights of 
acid and metal pieeent, eo that by diluting the solution of 
line in propoitioa to the qneittlQr of free acid, it may be 
precipiuted aa eolphida entirely and tluut^—Compie$ 



DsteAion of Alkalies in Silver Nitrate.— M. Stolba. 
— The salt is dissolved in the smallest possible quantity 
of water ; the liquid is filtered, and hydrofluosilicic acid is 
added drop by drop. If this produces a turbidity, an 
alkaline salt ia present. If the liquid remains limpid, it 
is mixed with an equal volnaw of aiceboi» which will pre- 
cipitate the slightest tracea of llkell if ffMeat. — ycHma/ 
4t Pkumm* H it CUadt* 



A NEW REAQENT FOR NITROUS ACID. 
By Dr. A. JOBUSBN. 

Ir aitiotti acid ia allowed to aft vpoo an aleoholie lolo* 
tloD of roiaaillae, the liqeJd» aecnaiag to Has Voteli ie 
coloured at first a tptenoid violet, then a fine hbe, which 
passes into a dark green, then into a yellowlsb gieeBf aod 

ultimately into a reddish yellow. 

Although other chemists who have been engaged with 
researches on the constitution of rosaniline have made 
similar ob^^ervaiions to those of Vogel, it does not appear 
that anyone has proposed to apply this readion to the 
detection of nitrous acid. Rosaniline rr.ay. hi v.cver, be 
used for the deteAion of traces of nitrous acid, but it is 
advisable to use a soiutioD ia gladal acetic acid in fain- 

ence tocne in alcohol. 

If wc diiisolvc 0"0i gnn. magenta in 100 c.c. glacial 
acetic acid, and if 2 c.c. of this solution arc placed in a 
small porcelain capsule, and a tr^cc of solid potassium 
nitrite be added, the phi^nomcna described by Voi^cl may 
be obtervcd. 1 he liquid turns successively viultt, blue, 
green, and finally ycUuw. The nitrates are without aclion 
upon the reagent. If there be added to the test-liquid free 
mineral acids, the mixture t.ikea finally a yellow colour, 
but this is due to the formation of a tii-acidsalt of rosaniline, 
and the charadeiislic red colour of rosaniline can be re- 
produced by the addition of water. When the change of 
colour has been occasioned by nitrous acid the original 
colour cannot be restored by the addition of water, but 
the liquid remains yellow. 

If it is dcHircd .to deteft a nitrite in a liquid it is con* 
centrated, or by preference evaporated to dryness. When 
cold a suitable quantity of the reagent is added, when the 
charafteriatic play of colours is produced if a nitrite be 
picsent. The evaporation to dryness serves to render 
the leaftioft awrB sensitive, as it succeeds better the mora 
conceotiafed the aoetie aera. 

In searching for minnte traces of nitraua acid the quan* 
tity of magenta dissolved la the glacial acid may be pro- 
portioaally decreased by, <^., mialng i of the reagent 
ae described above with g cc. of glaael acede add. 

The author has shown nperimentally that the new ra> 
agent may be used for the detedion of niteoae add ia 
natural waters in Fresenius's method of distilling witll 
t;lacial acetic acid. For this purpose i c.c. of a solution oif 
o'5 grm. potassium nitrite in i litte of water was added to 
100 c.c. of water. This liquid, which contained 0*0005 
grm. of the nitrite, was mixed with acutic acid and intro* 
duced into a small retort conncLtcJ v.uh a receiver con- 
taining a mixture of g c.c. glacial acetic aciJ and i c.c. of 
the test liquid (the soUiixn of o c i f;rm. magenta in 100 c.c. 
glacial acetic acid). .V few drops of the distillate sufficed 
to produce the abovc-dcsaibcd change of colours in the 
recdver.— ZcifteJkf^ /Sr dtidjftUch* CAMNfr. 



A RECLAMATION. 

On p. 50 of our present volume we inserted, under the 
title of " A Chemical Anomaly," a short article translated 
from the Revue Scientifiqut and Let Uondts. In this 
article the possibility o( a certain variability of tbeatomlfi 
weights, or at any rate of the composition of ccTtaia OOB- 

Counds, is represented aB a suggestion of M. SchHtteop 
erger. We have now receiveoa courteous communica* 
tion from Professor Boutlerow, of St. Petersburg, in which 
he claims this idea as origiaally bis, aod as having beea 
made public in a comaimicetlon to the Russian Cbeminl 
Society more than a year ago. Whilat we have pleasure 
ia ioseiting this annoiucement, we do not, of course, 
desire to make aay imputation upon M. Bchii tM rtbMfar i 
who may iwve armed mdependeatly at nidta liaiilirtn 
thoee of PnAewr Bootieiow. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIBTY. 
Tlmnd^, Ut^ 19, 188a. 

Dr. On^BitT, F.R.8.. Prnidest. in the Cbmir. 

Tw Ibtlowing certificates were read for the first time :— 
J. I.Dobbie, B. Branner. 

The Prksident then called upon Dr. Mills to read a 
paper" On <A« Prtcipitation of the Alums by Sodic Car- 
bonate," by E.J. Mills and K. L. Barr. A solution of 
pure potassio-aluminic alum was prepared, containing 
I per cent of aluminic sulphate, and a solution of pure 
■odium carbonate contaiumg 093038 per cent. The 
■trenglhs of equal volumes of these solutions would be 
Ali(S04)3 : 3 \V ,jC03. The required quantity of sodium 
carbonate ■ olution hav.ng been plated in a beaker, water 
was added to no c.r., .nul then 100 c.c. of the alum sola, 
tion. Thewhgle vas mixed, care beinf; taken to keep the 
temperature const.int, and left fur an hour; the precipi- 
tate was then quickly filtered off and wei^lieJ. In this 
way tables and curves were obUined, giving tlie prccipita> 
tion with varjing quantities of sodium carbonate. The 
dlum Eolulit n begins to yield a precipitate when llie ratio 
isabout AliiSOJj: jXajCOj. It is about h.ilfprecipiiated 
with AUiSU^lj: jN3iC03, and completely precipitated in 
the proportion .■\li(.SO^)^: ^'\.-ijCO;,. The precipitation 
takes place in three stages. In ilit l.ist, 19 c.c. of sodium 
carbon.-ne are added, and no precipitation takes place; in 
the second, a conlinuuus precipitation takes place until 
about half the alum is thrown down, 47 c.c. of sodium 
carbonate being required. In the third the precipitation 
proceeds, but with altered constants, and 80 C.C. of sodium 
carbcii.Ate aie nee ;ti'. Similar results were obtaioed when 
pota^sio-LhriiniK- alum was used, the three 8tii«s beine 
C.,;S0V.:..\.i,C03; CrjtSO^)^ : yNaaCO, ; tbaliait of 
complete precipitation was not determined. 

Mr. W. H. PERiciit then read a paper "On Rotary 
PctariMitioii by Chemical Substancei under Uarnttie 
Ixjhicnce:' .So far as this subjedt has been Studied by 
Dc la Kive, liecquercl, &c., no definite relationship be- 
tween the chemical composition of substances and their 
power of rotating the plane of polwiaation, when under 
the intluence of raagMtitn, baa been observed. The 
objed of the author was to discover, if possible, whether 
any relationship of this kind existed. The appatatus 
used was similar to that employed by Bccaveitl, the 
liquids being placed in tubes closed at their eada with 
elass plates. The ends of the tubes were inaafled a short 
distance into perforations in the amatwes. Water and 
carbon distilphide were used as staodards. The author's 
remits, wbidi were calculated tat nait lengths of the 
flttids, agreed pretty cloeely with those of De la Rive and 
Becqnerel, but seemed to bear no rd^ienship to chemical 
compositioa. On conaMeiMioa tt seemed probable that 
nnit lengths of npoofs wobU fSm better results. It was 
soon apparent tbttfhediiea estimation woald be attended 
with too many dlttcoiliee. The rssolts of the observa- 
Uons obtained with unit lengths of fluids can, ho\\ ever, be 
"•"W* «J »M lengths of columns of liquids, which would 
be nmnod by the condensation of unit cok:ni:]s < f their 
vapourajia other words, to lengths related to each other 
IB importlen to their molecular weight, making the 
neocssaiv corredion for difference of densities. Th.s can 
be dent qr the eimple equation— 
>• X w w 

— 3 — • 

r Iwing the ofaaemd louiion, m tv the molecular weight, 
and* the density. Raving made this calculation for the 
MMUnoe nnder examinatioo, and for the standard with 
wueh it ia compared, the molecular coefficient of mag- 
mtie fotatioo, or, mon briefly, the nolecnlar rotMoiy 



power, can be obtained by divldinc the &aner by die 
latter. The mmhete tbea caknlatad dearly indicaiethat 
the molecolar magnetic rotary power follows the dHstlcal 
compoiitica. 
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A iptdaeo ef amyleo, CjHio, gave the number 57, 
wUdi b vety nearly 5-5 (5x11). Isomeric and nets- 
merie boffies show slight difference!!. The author pro- 
misee forther researches in the aromatic series, and as to 
the efl'ea of isomerism. 

Dr. Mills was much interested in the paper, from a 
theoretical point of view. He would suggest the determina- 
tion of the magnetic rotatory power of some of the hifjher 
members of the series. In 6ever.il c."l^L•s \ si-emed 
to be indicated for CHj in the lower members of a series 
which was not confirmed by determinations made witb 
the higher members of the series. 

Dr. Jap; tlicn rc.ni a paper " On the Constitution oj 
Amarineand I.ophinc;'hy F. R. Japp and H. H. Robinson. 
Amarinc, CnHigNj, was prepared by Laurent by saiuraiiog 
an alcoholic solution of benz-aldehyd with ammonij. 
Fownes prepared this substance by boiling the isomeric 
hydro-benzamidc with caustic potash. Lophine, C-tH,';N., 
was obtained by Fownes by the destruftive distiilatiLn of 
amarine, and by Laurent in the desiruL'iivc distilUMnr. of 
hydro-ben/amide. Fischer and Troschkc [Ber., 13, jc: 1, 
from various considerations, assign to lopbioettaefonnuli, 

C6H5— C— N'^ 

bnt State that the eiUsting experioaental aatafial aflsidi 
no safe ciilefion ibr the positioa of the last fcydnfot 
atom, nor the airangement of the rematalog bonds in As 
ring. Now there b an unmistalnble icscmMance be* 
tween the above partiaUy>developed fbrmnla and the in> 
arala) of the componads teceatly obtained by one of the 
anthete ^ cmdnnftloa with W. Streatfield) by the adioa 
of hydimnuelddiyds aad ammonia upon pbeaanthnu 
quinone. It appMted to the authors, therefore, that by 
the adion of ]MUnii>lqrdfOn>benzaldehyd on benxol in the 
preeence of eamwnia, Iqrdraiylophin ought to be obtained 
by this equation:— 



C0H3-CO 
I 

C«U5— CO 



-f CeBetOBl-CHO+sNBs-sH^O'l' 

C6H5-C-N. 

n >C-CeH«(OH). 
CeHj-C-N-^^ 

On trying this reaaion, hydroxylophin was obtained, and 
by distillation with zinc-dust furnished lophine, identical io 
every resped with that obtained by Laurent. Fownes, &c. 
Lophine therefore belongs to the class of Hiibner*s anbjrdn- 
bases, and would be named anhydro>benioyl*diaaide- 
etUbene. The authors assign to ) 



Celli-C— NHv 

II >CH-C«H5. 

CfiHj-C-NH/ 

The authors hope by extending the above readioa to] 
p«e iieah aanl^Enesor lepihinn. 
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Dr. Armstrong suggested uotbar 
; Fiacher'i formula for Iopbia#-> 

Ph— C— Nv 

I >HCPIi. 

Ph— c-n/ 



nttbod of coin* 



Dr. Japp conld not agree with thia fimiiila, because, 
betidea the introdaaioo of djadhydvofea and triad carbon, 
it did aot aplain th« foimaMon of the diethyl-lophiniam 
iodide prepared bj K&hn (ilmi., taa, jsv). 

After tbe tbanka of tfao mectiBg hma bwa ghrea lo tbe 
aothoca far their reepeftive pepen, tho Socle^ adioomed 
to Jaaa xet, wiwn a paper will be read ** Oa the SpeAro- 
icapic Study of Chlofopbyll, " b , Dr?. RoMell aad LaptalL 



PHYSICAL SOCIETY. 
SoMUttt Mtf aotkt 18I2: 

Profeseor Ptn.tER In tbe Chair. 

Prof. W. Chandllr Kobekts, F.K.S., communicated 
(he results he had obtained in repeating ih.e experiments 
of M. Spring, Professor at the University of Liige, 
on the union of ^nt-ly-dividcd particles of metal by pres- 
sure. M. Spring had &ho',vn that at a pressure varying 
from 5000 to 7500 itmospheres, metallic filings may be 
united into coherent di^cs. Thus, at a pressure of 6000 
atmospheres bismuth lllinf^s may be united into a disc, 
which has a crystalline fracture and a density which is 
identical with that of the metal cooled from the molten 
state. y.inc, af,'ain, also a very crystalline metal, will 
weld into a disc at a presfiute of 7000 atmosphL-res, ar.d 
the metal will even "flow'" into cracks between the die 
and the collar surrounding it, just as in the experiments 
of M. Tresca, lead " flowed " under Rimilar circumstances. 
Prof. Roberts had repeated and confirmed many of the 
experiments of M. Sprinj,-, whose more recent results are 
of specKil intercut, as lie has shown that if filings of bis- 
muth, lead, and cadmium be mixed in suitable proportions 
— such, for instance, as in Wood's alloy — and if the mix- 
ture be submitted to a pressure of 7500 atmospheres, an 
alloy is obtained which will aAually fuse at 70° C, the 
true fusing-point of Wood's alloy beinj; 63* C. Prof. 
Roberts showed to the Society an alloy he had prepared 
which netted below 100" C, although of the constituent 
metale the lowest meltiog-point is 230" C, and he pointed 
out tbe great interest, both to the physicist and metallur- 
gist, of M. Spring's results. 

Mr. Walter Bailv then showed mathematically that 
the repulsion between tbe magnet and revolving copper 
disc in the experiment shown by Prof. Guthrie at the last 
meeting of the Society, ought to vary as tbe square of 
the velocity of rotation of tbe disc, a result which Prof. 
Guthrie had fimnd. 

Mr. Lecxy gave tbe resulta of teata of Mr. Beonet's 
cell (described at the last meeting) niule by Prof. Guthrie. 
The eledronotiTC force waa ri4 volts, the intenal re- 
sistance 0*8 ohm, but both qaaantki vary under cettain 



Fraf. MacLiOD also gave the lonlta of teata nade by 
hn. Tbeae show that the cell fOM tn B.M.F. from 
fOOSTOtta on charging to I 213 volta aftor Maoding three 
daya. Thn inlcfnal reaistaace waa then 1-007 ohmt. 
Both qnaadtlea tmiad under different cooditiona of 
WDrUng. 

Mr. C. V. fioYB then exhibited an improved fom of his 
vibratory meter for measuring elearic currents, and speci- 
ally designed for eicAric lighting purposes. He has 
applied to the form formerly shown to the Society the 
contad-maluDg device emplo>-ed in Hipp's eledric clocks, 
which though imperfedlly adaptable to the clocks is per- 
feflly adaptable to the meter. The force is proportional 
to the displacement. No sliding contad^s arc employed. 
Mr. Boys also explained some other plans for current 



I, one of which be believes to be the final form for 
praAice, and which, beaidea being remarlcably simple in 
construQion, is free bom the oljeAion of being tampered 
with by meana of e itnmeo M oiineu. In nmy to Prof. 
Faster, h« iMad that idMadaatM doM not oiatwb thdr 
adioD. 



NOTICES OF BOOKS. 



Foods : their Coiiif'otition and Analyih. A Manual fof 
the Use of Analytical Chemists and others. With an 
Introdu<f\ory Essay on the History of Adulteration. By 
A. WvNTEK Blyth, M.R.C.S., F.C.8., Ac London t 
C. Griffin and Co. 

The work before us is a portion of the second edition of 
the author's "Manual of Pradical Ch mis'.ry. " The 
second, or toxicological portion, will appear bcparately 
under the title of " Poisons : their EITects and Detctiion.'* 
The present volume, though covering the same ground as 
the division " l-ujils ' in tlic iurmcr edition, is substan. 
tially a new wuik. It has been thoroughly revised, 
enlarged, and in part re-written, and now forms an 
admirable digest of the most recent state of knowledge on 
the detection of the v.irious impurities and sophisticatioaa 
to which articles of food arc unfortunately liable. 

Mr. BIyth opens his work with a history of adultera- 
tions, of the laws for their repression, and of the chemical 
and microscopical means for their recognition. There is a 
useful summarv- of the present Hn^liish L^won the fubjecl, 
with its loopholes and the quibbles of which olfenders 
or their legal advisers have availed themsslvei, too 
often with success. 

An introductory chapter to Part II. is devoted to an 
account of ccit.\in special forms of apparatus used in 
food analysis, .inil not fi^jurcd or described in the ordinary 
chemical m.-muais. Amongst these are Soxhlet'S appa- 
ratus for trratin^^ substances with solvents; Clausnizer's 
m»dificaiirin ol the same appliance for smaller quantities; 
the author's own arrangement for extraction with ether, 
petroleum, &c. ; Jolly's spiral balance, and the exhausting 
apparatus used by the Swan Electric Light Company. The 
microscope, micro-chemical research, the micro-speAro- 
scope, and micro*photography are next described. 'The 
deteaion of colouring matters as applied to articles of 
food and drink is very carefully diacnaaed. The deter> 
mination of the ash of organic matter ia next considered, 
and several possible sources of error are pointed out. 

After these preliminary instruAions the author passes 
on to a systematic review of tbe various articles of food, 
the special frauds to which each is liable, and tbe beat 
methods used for Ita detedion. Under sugar he remarks 
that loaf sugar it, aa a mio, chemically pure, and that the 
adulterations enumerated as oecntring in raw sugars 
represent " more what is poeatUe than what adually 
exists." There is reason, however, to fear that depraved 
ingenuity, stimulated by the necessity of finding a maritet 
for the ever-increasiag produaioa of •taicb^sagM', wOl 
find out novel owMW of ucotporatiog tfris Inteiorpcodiidk 
with saediaiMt. 
respeaivo ashes ol 

teieati«f poiats. The asa or cane-sugar i 
lino matter, and sbowa owtely 0-87 per ceal of aoda as 
against ii-xs per cent lo bosiraot*sngar. Uader the 
colouring matteis likaly to bs met with la ewsetaieata wo 
meet with one with which wo are not acquainted, to vrit, 
" saffron Uoe.** We alao find aaiSower classed among 
yellow colouring matters. Now although safHower doea 
contain two yellow colouring principles, we never knew 
them put to any praaical nae^ as hotter yellew GoloBriag 
matters are abundant. 

Honey is now very extensively forged, even to the 
extent of spurious combs made of paraflio. Mr. Blytb 



A eonpantivo aaatyais givea af the 
eaas- and beet^ogaia shows smao la* 

lie ash of cane-sugar is poofcr lo alloi* 
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recORiniends an examination ci the comb with warm sul- 

ithuric acid, which attacks and blacken':! bees'-wax, whilst 
lis without aftion upon paraffin. A microscopic exa- 
aimlioiD of apnrioiia honey ahowi the absence ol grains of 
pollen. 

Jims are proROonced, with truth, to be extensively 
kdu!icr:itLd. Indeed, there are said to be jams in the 
tnatkct which contain not a particle of fruit. The author 
reccmmcnds a microscopic examination of the tissues, 
■eeds,&c.,and a speAroscopic examiafttton of the colouring 
naiters. 

Vogel'e table for the diagnoaia of atatcbea ia ben 
inierlMf aad will be fmnid exceedingly uaefel in ddor- 
mining a variety of vtgotaMe bodies. 

Under wheat w« tod msatloB efthe importsnt fsft that 
a determination of its nitrogen hy combustion by no mesas 
shows its comparstivB dietetic valoe, or, indeed, that of 
barley sod osts, Ac. Modi of Iha oitngeo pKiSBt ia die 
outer layers of the grain does not oeeat as altMBSiwId 
nutter, bnt as nitric and ailroas addSt aad sltalaids not 
assimilable Ity the bnmaa system. Heacs fha aiovemsat 
Ibr the Qsa of bread nsde of the eDtiia graia lacks a 
iolntific basis. 

Instnidions are given for the detedUoo of the seeds of 
coni'cockle (Agro$lemma citkago), of darnel (Lolium 
UmuUntum)t sad of the ergot. These subr^tanccs arc. of 
coarse, never intentionally mixed with grain, but tlicy may 
be accidentally present, .-.nd in case of iin.iccount.iMc 
sickness breaking out among the con«i;r:iers uf seme jiar- 
ticular make of bread they tliouIJ ^ r n i t u r. A 
curious fa(fi, not generally known, is that irish bread con- 
tains iin r.n .'i\erage 0*3 13 per cent of alcohol, and that 
o'i32 to 01 20 per cent may be found even in sami'les a 
week old. 

The " Farinaceous I codf:,'" fo commonly used as foods 
forycung childien, are rightly condemned as ccn:>i!-ting 
mainly of starchy and saccharine matter, which the child 
is unable to asf-imlatc, and is in consequence literally 
starved. A medical friend infurms us that lie lias been 
frequently consulted when the injury dune ir. iln - m.inner 
has been irretrievable. Mr. Hlyth r;f;htly rcmnrks that a 
child at the breait is more of .1 c,ii;uvorous than of an 
omnivorous animal, and will digest mcal-btoth. meat, and 
albuminous fluids with ease, uhiist il ix ur.allc to a:-',in!i- 
latc the farinactsc. The tartie rule holds good with many 
animal species. '1 hus most <J cur fruit- and grain-eating 
birds when in the ncH require and receive a purely animal 
diet. It is to be regretted th.'it the author makes no 
mention of the corn-flours which generally consist of the 
meal of sonic kiml cjf giain deprived of its albumcnoid, 
saccharine, and f.itty matters— in Other word.s, of its moat 
valu.ihU constituents — and yet finding a readier sale tbsa 
the material of which it may be considered the inferior 
portion. 

Mention is made of a peculiar poisonous prtnciple some- 
times developed in pears. In a case of this kind, which 
occurred some little time ago in Salford, many persons 
exhibited the symptoms ut an irritant poiton, though 
neither srseaic, copper, ksd, &c.. could be detcaed. The 
compound pradoced nay possibly ba aaalcgoaa to the 
ptomaiaei. 

Taraing to milk, wc find that the author's own CXperi* 
ments confirm the view of Wanklyn, Carter Bell, sad 
others, that the true lowest percenUge of milk solids, 
■u'aiu fat, is a little shove rather than below g. Mr. BIyth 
spesLs here of a faA little known, thst the pigeon for a 
little time after her young ere hatcliad secretes ia hsr crop 
apocvliar albuminous fluid, sapposed to serve for the food 
or the aesiliags. In detctmiaiaig the total solids of milk 
it appears that lbs ttaaltawhea platinum cspsoles are 
ased are mote constant and lower than in case or potedain 
or glass veesels. Diseased arilks, the author coaslders, 
can onl^ ba deteded by biol«tie>l nadioda. yilk, he 
stat es, cM teias aU thatto neccssaiy fbr the aoorbbment 
and gtowth of dSianMhqpBads* 

OfKm doM not allow a* to proceed funbei with our 



J CasincAL Msw^ 
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examination of this excellent work. We can confidently 
recommend it to analytical chemists and to the medicaJ 
profession, and even tlie educated part of the lay public 
will find in it much ioetrudive and by no means unpleasant 
reading. 



OBITUARY. 



MR. OUGALD CAMPBELL. 

Ur. Ducald CAursELL, of Quality Coott, Chsaceiy 
Lane, w ho has long been known as an analytical cbemiat, 

dic f at his house in Holland Road, Kensington, on the 
12th mst., at the age of 64. Mr. Campbell was bom in 
iScoiland, and wa&cunneAed with some of the best Scottish 
lariul)cs. In liis yoi.th he went to Australia, and on his 
return to tiiis c iniry tmnniLnced the study of chemistry 
under Profcbr or Oraliam, at L'niversity Co]lej;e, where he 
subsequently iield the po^t of Dcnianstratot of Chemistry 
for a few years. \\ liilst tilling that position he published 
( n 1869) his " Pradical Text-book of lnori;anic Che- 
mistry," which enjoyed a considerable amount oi repute 
in its day. Very eirly in his career he commenced 
to pay attention to the subjcd of water analys:*, 
and he as-sistcd Professcr Cl.iik, of Abcrbccn, in hib ex- 
periments on the process of water-purification, with which 
l is name is associated. Mr. Campbell has long been 
tcgai-iled as a great authority on water, sewage, Sec, and 
was largely consulted by sanitary authorities and the 
promoters of water-works. Although he never held any 
formal appointment un lcr Ciovcrnnient, he was frequently 
consulted by the Inland Ktvenui: Department on questions 
of adulteration. Many years .'>^o he undertook, 1:1 cjrt- 
junftion with Professor Graham and Dr. Stenhouse, an 
elaborate scries of researches with reference to the aJul- 
teration cf coffee, the results of which appeared in the 
Chemical Society's y<mmal, to which he also contributed 
papers " On the Application of Sewage to Agriculture," 
and " On the Source of the Water in the Deep W clis of 
the Chalk under London :" a (hort article " On the 
Presence of Arsenic in River Sand," in the Philoiofhieal 
Magaxim, and a paper " On the Effect of Magnesia on 
the Soap Test," which was read before the British Asio- 
ciation m 1851, completes the number of bis pttbUshsd 
researches, so far as we are aware. Some yesrs ago ha 
served on the Council of the Chemical Society, and he 
aUo belonged to the Council of the Institute of Chemistry. 
The appointment of Chemist to Brampton Hospital was 
also held by him. Mr. Campbell wss eatrusted by the 
Comraiaaionera of Patents with the preparation of several 
volumes of their " Abridgments," amongst which may be 
msntiontd those idMing to "ladtaprabbcr sad 0«tu 
Petchs," •« Gas," «• UtMwa," «■ Oils, Fau. and Candles," 
"Adds, Alkalies, and Salts.*' aad"8n|ar.** Hawaswell 
known in tba law courts as a scieatific witneas, and his 
analyses were made with so much care, aad his avidanco 
was givea in such a caatioaa and guarded manner— in this 
ttmSSt ha was adwKNiih 8eotd«iaa^-tbat he was rsrely 
shahea in cross exanlasllen. For maiiy years, aad op to 
the time of hia death, he was largely indebted to tha 
skill of bia Aaaistaat, Mr. H. S. Qfsgoiy. Mr. Campbdl's 
beallb bad beca in a precarious state fior some months, 
the proximate of his death being an attack of paralysis. 
Ha was buried at Brampton CenielMyoo Toesday last. 



Resesrches on the Form in which Nitrogen is to 
be given to Crops. — Dr. E. Wis9. — ^The plaau experi- 
mented upon (oats, peas, broad besns, and soja beans) all 
prefer saltpetre to ammonia. The sntbor recoasmends 
saltpetre as preferable to ammonium sulphate foc nfariag 
with pboipbatei.— fiie<f«rmaHN'< Centralblatt, 



The Late hit, Dugald Camphelt, 
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CHEMICAL NOTICES FROM FOKEIGN 
SOURCES. 

NoTB^AII dcgrtctol tempcntoraaraCcBtignda bsUu othcrwiM 



Comftn RtndtttHMomadairti dn Siancts, di VAeadimii 

dts Seienets. No. 18, May i, 1882. 

Certain Reactions of Mercuric Chloride. — H. 
Debray. — The author has for some time employed calomel 
for precipitating palladium and platinum in the metallic 
state from the solutions of their chlorides. The calomel 
passes into the condition of mercuric chloride, whilst 
iridium, ruthenium, and rliodium remain .is se?qiiithlorides. 
The advantages or defeats of this method ol' separating 
the platinum metals will be the subjcd of a future com- 
munication. The author at present merely points out 
certain reailions o( mercuric chloride in presence of am- 
monium hydrochlorate or the alkaline chlorides. Mer- 
curic chloride is known to be reduced to the insoluble 
mercurous gait by a !!nlution of sulphurous acid. 'J his 
reaftifin is .Tccckrattd by heat, and is very rapid at a 
tempcr.if.iri' bordering upon ebullition. It is no longer 
the case If the solution contsuis an excess of sodiimi 
chloride (twenty times the weight of the mercuric chloride 
or upwards.). On t:o;!int; and adding sulphurous acid to 
any extent, there is rn precipitate of c.ilomcl. The 
bvpothcsis that mric':ric clilcride by coi^biriing with the 
alkaline chlorides is inadmissible, according to the recent 
thermo chciTiical investigations of M. Berthelot. The 
precipitation of mercuric acid bv potassa or soda in 
presence of a large excess of an alkaline chloride presents 
otberinterMtiog features. If a soluble alkali is poured 
little by little into a solution of mercuric chloride, there 
is formed a precipitate of variable colotir, from yellow to 
black, especially on heating the liquor. This depends on 
the formation of oxychlorides, of comporitions varying 
with the proportions of the soluble chloride and of the 
alkali employed. If the alkali is in •msltaJl the oxy- 
chlorides are destroyed, and we obtain wdinarv yellow 
pracipiute of mercuric oxide. Th^ presence ma large 
excess of sodinm chloride hinders the produdion of these 
iaterraediate compounds. The addition of an alkali to 
wch a solution docs not cause an immediate precipitate^ 
even if it is in excess, but after a few moments the oxide 
is deposited of a crystalline appearance, and more dense 
than that usually obtained by precipitation. If the liquids 
are cold, it is yellow, but if precipitated at the boiling- 
point it Is ied» approaching the oxide obtained by cal- 
cining the aitrate. Like the latter, the precipitated red 
oxide is not attacked hy dry chlorine: the crystalline 
yellow oxide is slightly attacked by diloffaie, bnt much 
more slowly than the ordinary amorphous oxide. 

Use of Liquefied Gases and especially Ethylene 
for the ProduAion of Low Temperatures. — L. 
Cailletet. — Liquefied ethylene boiling at the atmospheric 
pressure can produce a cold more intense than has been 
hitherto realised. It ha.«, further, the property of remain- 
ing hqiKd and transparent at tcmpcratiireo where nitrous 
txiJc :ind carbcnic acid becnme opaque. The author 
hopes that by condensing gases less easily liquefiable 
th<.n ethylene, he may obtain still lower temperatures. 

Separation ot OalUain«->Lecoq de BoitlMadno.— 

See p. 228. 

Polarisation of Bledlredei and CondndtiTlty of 
Zfiqoids^B. Booty.— Whatewr ii tim deatomottve 
ftaroe of the battaiy, the polaiisatkii of aacb cf the 
cIcarodM ia at irat iaferier to aay oNanaaUa qaaotity ; 
it altaioB ila liBBit io a ftw laiflitttet at Ibe nagathre dec- 
B, where H is weaker, aod only in some boara at the 
I alaAioda, where it is stronger. In any case it is 

lit of the passage of a current, which traverses at 

filil the Tohaneter wiui the full intensity detenniaed by < 



the eledromotive forte and the resistance employed, but 
which grows progressively weaker as the alteration of the 
surfaces of conta^ of the elcflrodes and of the liquid 
gives rise to polarisation. A liquid has only one method 
of conducing electricity, whatever may be the particolar 
phenomena of which the eleArodes are the seat. 

Influence of a Metal upon the Nature of the 8m» 
fiiea of anotlier Metal placed at a very Small Distance. 
— H. Fdlat.— If two metallic surfaces are placed parallel 
to and at a Uttle distance from each other (a few milli- 
metres or a few teathe el a mi]timetiie)i saoi metal has 
generally undergone a slight change in tha Bfonaitiea of 
its superficial layer, dne to the neighboorhood of the Other 
metal, and depending npon the nature of the latter. This 
change requires a few iniontes tor its proda&iea, increases 
with time, bat tends towards a limit. When the in8a« 
enciog metal is lemevad, the one Infloeooed rs tarns by 
degrees and spontaneously to itt original state. Too 
phenomenon was deteded by measnring the differences of 
potential that exist between theeledric strata which cover 
the surfaces of two metals io contaA. Amongst the ia- 
tlacncing metals, lead and iron produce the most con. 
sidcrable eiTcdls ; copper, gold, and platinum giveadistinft 
effect ; zinc docs not appear to modify a metallic surface 
placed near it. The phenomenon observed, though 
i!ete<aed and ttudicd tli kUic^lly, is not of an eledric 
character. It is .1 fii;a;y jr. aerial a^lion depending essen- 
tially on the n.^t jrc cf ih^ iiiiluencing metal, and being 
great with lead, less with cupper, and nil with zinc. It 
appears as if metals gave otT, at common temperatures, a 
volatile Bubstancc, which, when deposited upon the sur- 
face of ohjefta, modifies their chemical nature. The 
author believer that this phenomenon approaches the 
images of Moser, and i.s conneded Wttb the tfiSt that 
several metals have a slight odour. 

Liquefa^ion of Ozone. — P. Hautefeuille and I. 
Cbappuis. — The authors have obtained ozone in liquid 
drops of a deep indigo-blue ; this liquid has been pre* 
served for nearly thirty minutes nnder a pressure 01 75 
atmospheres, and its evaporation is not very rapid, even 
under the atmospheric pressure. The liquefaAion was 
obtained by compressing a mixture Of oxygen and osona 
contained In the cylinder of M. Cailletet'a apparatus. 

AAton of Inaolubla Matallte SnlpUdea apon a 
Solution of Acid Nickel Snipbide in PsmoOM Of 
Solpfauretted Hydrogen. — H. Baubigny.— This memtnr 
will be inserted at length. 

Oxidation of Fyrogallol in Presence of Gum 
Arabic. — Ph. de Clermont and P. Chautard. — The 
authors, following the indications of H. Struvc, obtain 
putpuiogallinc by causing aqueous solutions of gum 
arabic to read upon pyrogallic acid, likewise dissolved in 
water. They di*?olve 10 grms. pyrogallic .icid in a little 
water, and add to tl'.e solution 500 c.c. of a solution of 
Kum al one-tenth. The whole is introduced into a wide 
liask Cf nt.-iining -2 litres. In a few moments the mixture 
becomes j'ale yellow, and shortly afterw artLs bicwn. After 
some hours the purpurogalline begins to be precipitated; 
the deposit increases daily, and in two months the opera- 
tion is terminated. '1 hey add then an excess cf water to 
remove the gum ; the preccpitatc is let settle, am! w.i^hed 
several times by decantalion, and then filtered. The 
purpurogallin is thus obtained in crystalline needles of .1 
fine golden-yellow, which are freed from traces of gum by 
h^g dissolved two or three times in alcohol. 

Chaaical Study of Varioua ProduAs of Uruguay. 
•>M. Sane*— The prodoAs in qoestion are caoatchoac, 
ibe caoqiber tnt, a vetch with Una llowais, and an 
^bliir. 



fii«d«rMiaM«'j CtHtrtd-BledtJw AgrikuUur-Chtm*, 

VoL sL« ntt 3. 
Composition and Use of Past Litter.— Prof. J. 
K&nig.— -Peat Utter, the fibcous upper layer of peatt 
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is poorer than straw in potash, phoipboric acid, and linte, t 
bot ricbcr in nitrocen. Their ipicnhnral vuliie is aboat ' 
cquL The peat hM a greater power of retaining am- 



Onudeail'a Theory on the Fertiliiy of Soils ap- 
plied to Different Soils, with Especial Reference to 
their Valuation.— C. F. A. Tuxen.— The author comes 
to the conclusion that Qrandeau's iheoiy, though it en- 
ables OS to recognise important relations in the soil, does 
not pocsets the univerbal validity needed for ascettaining 
the fertility of the soil. Neither the determination of the 
matiire tiotrt nur th.it of its phosphoric acid gave results 
from which conclusions could be formed as to the fertility 
of the samples. 

The Utilisation of the Residue of Molasses and 
the Produas formed on its Dry Distillation.— MM. 
Ernst, Broscbe, Oppermano. ftc— The prndoAa obtained 
are potash, amnooIiiiB ealplialat netbylic alcobol, tany 
oils, and resio. 

M^TS^*^ Nitfogea— H. Pellet.— Of the nitrogen of 
dried blood aboM w per cent it eoluhle in water, but only 
nnall quantitjeiordiat preaent in powdered leather. The 
dCglMOf lolabilllyof the nitrogen present in a mnnurial 
^eot may give a standard for its agricultural value. On 
treating wool. silk. &c., with steam under pressure, and 
evaporating the liquid, there is obtained a manure, azo- 
*io*r-* matter containing from ii to 14 percent ofnitro- 
gen, completely soluble in water. If mixed with super- 
phosphate the nitrogen becomes insoluble. 

Experiments with Phosphoric Acid in Different 
Forms.— Prof. Knxker and Dr. H. Grahl.— Bone-dust in 
eonjundtion with ammonium sulj hate gave the highest 
result. Precipitated pho'^photic acid, whether with or 
without ammonium sulphate, gave better reaulte than 
either reverted or aolaUo pboapMHic add oodar the aane 
conditions. 

Manuring with Kaioito Off Mooilaiid Haadow.- 
«of. M. Maercker.— Of the mlxtaiea tried, x part anper- 
pbMphalo with 3 paiu kaiaito waatbe only one which 
PWTM iMMnMrattvo. 

3f9iamat dk Pharmacit tt d* CMmU. 
May, 188a. 

" Diaisfeaioii'* ol Commercial Alcohol.— A. Riche. 
— Tljta meoour baa been going the round of the press, 
•Bd baa been already noticed in the Chemical News. 

New Researches on the Water of Schinznach.— 
MM. Oberlin and Schlagdenhauffcn.— A paper of specially 
pharmaceutical interest. 

Deteftion of "Denaturated" Alcohol.— P. Cazencuve. 
- i he author uses potassium permanganate, which reads 
upon the acetone invariably prenot in methylated epirit. 

Noto on tho TinftufB of lediB*,— J. CaMelhas.— The 
ajilbor adda Mtaaaivm iodato to pfevant Iho gradual 
alteration of this tinAure. 

The Best Process for Determininc^ the Cinchon>-x 
Alkaloids - Dr. J. E. de Vrij.— The author recommends 
the process of Prolhus, which consists in the use of the 



DolodUon of Itoa in Ufin««— U. 
author deatcogw dm organic matter by mi 



following liquid for exuadting the bark:— Ether, 88 parts; 

' . afcobol, at gar to sO* percent, 

8 parts. 



liquid 



ammonia, 4 parte; 



Produtftion of Carbon Oxy.chloride in Chloroform. 
—J. Regnauld.- -Carbon oqr-chloride which results from 
the decomposition of chloroform exposed to the ab and 
the sun's rays is the most dangerous impurity in this 
anesthetic. It is oroduccd when a mixture of the vapour 
of chloroform ana of air is exposed to the sparks of a 
Ruhmkorfi*! coil, or to the effluve, or when the vapour of 
chloroform comee in oontaft with osonised air. 

8afiBty-tnbe for Ona Qontratora.— F. Bellamy The 

apparatus cannot be daacribad tBteUlgibhr witliovt the 
■ecompanytng figanM. 



Qnlllarty-Tba 
aaof nnait 

cold, la treated irith 



phurie acid. Tho aih, ' 

acid to perosidiae the iron. It is then evaporated to dn. 
Beta at a genila heat; the raaidae is taken up with dis- 
tilled water addnlatad with a drop of nitric actd, and the 
liquid thus obtained ia treated with the ordinary reagents 

for iron. 

Rouge Vegetal.— MM. GuicharJ and C. Thomas.— 
Rouge v6g6tal, or Rouge de Bordeaux, is a colour much 
used in sophisticating wine=. It is .■an ?.yri- dye, the so- 
c.iUcd Bordeaux ni.-,nuf,iLturei1 by the Hocchst Aniline 
\Vorks. M. Thomas, to de'.eft th.is colour, dyes silk with 
the wine. A genuine red winc dyes silk a violet or lilac, 
which, on the addition of a few drops of ammonia, takes 
a greenish tint. Wines coloured with Rouge vegetal dye 
silk a g.irnet red, which is darkened by ammonia and 
turned more to a brown. As a further test, he drops * 
portion of the wine upon chalk moistened with solution of 
alum. Natural wines stain the chalk a violet-grey ; wines 
coloiued with the dye in qnestioo givo decided red spots. 

MEETIHGS FOR THE WEEK. 
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ON THB ■ 
CAUSE OF THE LIGHT BORDER 
FR£QU£NTLY NOTICED IN PHOTOGRAPHS 
JUST 00T8IDB THE OUTUMB OP A DARK BODY 
SBEN AGAINST THE SKVi 



SOME INTRODUCTORY REMAXH 4M 

PHOSPHOKEisCENCE.* 
By ntOraSSOR O. O. STOKBS. S«e.KJ. 

An observation I made the other day with solar phosphori, 
though r ot involving anything new m principle, suggested 
to mc an explanation of the above phenomenon which 
teems to mc very likely to be ihe true one. On inquiring 
fcom Captain Abney whether it had already been explained, 
be wrote: "The usual explanation of ihe phenomenoti 
you detctibe is that the silver solution on the part of the 
plate on which the dark objeds fall has nowhere to 
deposit, and hence the metallic silver is deposited to the 
nearest part strongly aded upon by light ' As this 
•Sldanation seems to me to involve some ditficulties, I 
venture to cfifer another. 

1. I will first mention tbe suggestive experiment, which 
it BOt wholly uninteresting on its own account, as afford- 
ing a pretty illustration of what is already linown, and 
fuinisbing an easy and rapid mode of determining in a 
Tougb way the cbarader of the absorption of media for 
fayaof low refraogibility. 

The aun's light is refleded horizontally into t darkened 
veoniiand passed through a lens.t of ooniMerable npettare 
for its focal length. A phosphorus ia taken, tuppoae eul- 
pbide of calcium giving out a deep blue Ugbt,} and a position 
chom for it wbicb nay be varied at pTeature, but wbich 
I will toppose to be neater to the lens than its principal 
fccne, at e place where a scOion of the pencil passing 
tbroogh the lens by a plane perpendicular to its axis 
shows the CMUtIc enrfaca well developed. A screen is 
then placed to inl«Rept tbe pencil passing throueh the 
lens, and tbe phoefbofui is exposed to taoUght or dtl&iie 
daylight, so aa to be nniformly l Mmi ao i i i > and it then 
placed in podtion ; the screen is then temoved fM • very 
Short tine end Ihea replaced, and the efleft «> the phos. 

'^'uoder tbe dNaaMtuwea dMCtihed Ihere it teen a 

circular disk oT UtM nncb brighter than the ftaeral 
ground, where the exaMawal of the phospbontt hae been 
refreshed. This ia sepacatld kf n dark halo Irom the 
general ground, which ibtMi tqr virtm Of the original 
excitement, not having been touched bj the lajt Which 
came through the lens. 

2. Tbe halo is due to the aAion of the less refrangible 
rays, wliich, as is well known, discharge the phosphor- 
escence. Their first cffeA, at it also koowo, ia, however, 
to cause the phosphorus to rive OOt light; and if the 
exru!,uic were very brief, or else the intensity oi tbe dis* 
chatiiing lays were sufiiciently reduecd, tbe part where 
they adttd was seen to glow with a greenish light, which 
faded much more rapidly than the deep blue, SO that after 
a short time it became relatively dark, 

3. This change of colour of the phosphorescent light 

• A Paper reid Ufore the Rc)»l Society. Hijr 15th, lM«. 

f Tb* Hut sAnalhr uicd wu gae ol crgwn gLaii which I happened 
to have ; a lent of tint tlu* mouM bave been better, ai givins more 
tepartlioo o( the caustic »utficei for the diffcrcolcoloor*. 

1 The e»r«"">«°»» »fttt>lly tnade. partly Witt a t SB i Stpatoted 
with Baimaia's lumiaoas paial, pMtly with sttlphidsel OHCtiai and 



can hardly fail to have been noticed, but I have not seen 
mention of it. In tlus tc - ;it:a '.he cfTcd of the admission 
of the discharging tays 1^ quite different from that of 
warming the phosphoru;;, which as is known causes the 
phosphorus to be brif;hte.' for a lime, and then to cease 
phosphorescing till i: is excited afresh. The dilTetonce is 
one which it seems important to bear in mind in relation 
to theory. Warming the phosphorus seems to set the 
molecules more free to execute vibrations of the same 
charafter as those produced by the aition of the rays of 
high refrangibility. But the aAion of the discharging 
rays changes the character of the molecul.\r vibr.ntlonB, 
converting them into others having on the whole a lower 
refrangibility, and being much less lasting. 

4. Accordingly when the phosphorus is aAed on simul- 
taneously by light containing rays of various refrangibili- 
ties, the tint of the resulting phosphorescence, and its 
more or less Listing chr.r.iclcr, depend materially on the 
proportion between the exciting and discharging rays 
emanating from the source of light. Thus daylight gives 
a bluer and more lastin;^ pb.osphorescencc than gaslight 
or lamplight. I took a t.iblet which had been c.xpoicd to 
the evening light, and had got r.ithcr faint, and, covering 
half of it with a book, I exposed t lie other half to easlight. 
On carrying it into the d.iik, the freshly exposed half was 
seen to be much the brighter, the light being, however, 
whitish, but after some considerable time the unexposed 
half was the brighter of the two. 

Again, on exposing a tablet, in one part covered with a 
glass vessel containing a solution of ammonio-sulpbate of 
copper, to the radiation from a gas flame, the covered part 
was seen to be decidedly bluer than the rest, the phos- 
phorescence of which was whitish. The former part, 
usually brighter at first than the rest, was sure to be so 
after a very little time. The reason of this is plain after 
what precedes. 

A solutiott of chromnte of potash is particularly well 
suited for a ray filter when theobjedt is to discharge the 
phosphorescence of sulphide uf calcium. While it stope 
the exciting rays it is transparent for nearly the 
whole of the discharging rays. Tlie phosphorescence 
is accordingly a good deal more quickly discharged under 
soch a solution than under red glass, which along with 
the exciting rays absorbs also a much larger pfOpoitiOD 
than the duomale of the discharging rays. 

5. I will nentioo onl^ oae instance of tbe application 
of this arranfement to tbe atody of abaorpttoo. On 
placing beSDM cxdied eulnhide of calciom a {date of 
ebonito given aae hf Mr. Freeco aa a specimen of the 
traatpaient kind Cm certain rayt of low refrangibility, and 
then itnovUig tbe inteioapting aereeo from the kns, the 
traaemliiioB of a ndiatiea duongh the ebonite waa 
immedialely ihawa hgr the prodedieB cf the greeo i a h l i gh t 
above-mcaUeaad. Of ooarae, after a wflMent me Uw 
part aAed on becaoM dark. 

6. I will mention two ma 
to tbe explanation of thephotOfrapUc] 
I have to suggest. 

In a dark room, an image of the flame of a ], 
was thrown by a lens on to a phosphorescent tablet. On 
intercepting the incident rays after no great exposore of 
tbe tablet, the place of the image was naturally seen to ho 
luminous, with a bluish light. On formiog in a tindlar 
manner an image of an aperture in the window abntttrt 
illuminated by the light of an overcast sk^ reflefted hOfl* 
zontally by a looking-glass outside, this image Of conno 
was luminous ; it was brighter than tbe other. On now 
allowing both lights to aa simultaneously on the tablet, 
the image of the ilame being arranged to fall in the middle 
of the larger image of the aperture, and after a suitable 
exposure cutting off . both lights simultaneously, the place 
of the image of the aperture on which the image of the 
lamp had fallen was seen to be liss luminous than the 
remainder, which had been excited by dayliKlit alone. 
The reai^on is plain. The proportion of rays of lower to 
rays of higher refrangibility is much greater in lamplight 
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than in the light of the f^ky ; no that the addition of the 
lamplight did more harm by the adion of the ditcharging 
rays which it contained on the pliosphorescence produceJ 
hjr the daylight, than it can do good by it?, own cuntnbu- 
tion to the photphorescencc. 

7. The other observation was as follows : — The same 
tablet was laid horizontally on a lawn on a bright day 
towards evening, when the sun was moderately low, and 
a pole was stuck in the grass in front of it, co as to cast a 
shadow on the tablet. After a brief exposure the tablet 
was covered with a dark doth, and canied ^lo a dvk 
room for examination. 

It WU found that the place of the shadow was brighter 
than the general ground, and also a deeper blue. For a 
short distance on both sides ol the !^hadow the phosphor- 
escence was a little feebler than at a greater distance. 

This shows that, thoui;h the direA rayi of the sun by 
themselves alone wn-.ild have strongly excited the phos- 
phorus, yet .-iLting ..lutit; witli ll.e dilluscd light from all 
parts of the sky, they did more harm than good. They 
behaved, in faA, like the rays from the lamp in the experi- 
ment of ^ 6. The slightly inferior luminosity of the parts 
to some little distance on both sides of that on which the 
shadow fell, shows that the loss of the diffuse light 
corresponding to the portion of the sky cntoffby the pole 
was quite sensible when that portion lay very near the sun. 

All this falls in very well with what we know of the 
nature of the dircA sunlight and the light from the sky. 
Ill puriog through the atnUMpihere, the diredt rays of the 
tnn get obstruAed by very minute particles of dust, 
globules of water forming s haze too tenuous to be 
BOticed, &c. The veil is virtually coarser for blue than 
tm nd light, so that in tbeanimpeded light the proportion 
of the rays of low to those of high reJrangibility goes on 
continually increasing, the cffeA by the time the rays 
reach the earth inamsing the ttts gets lower, end has 
accordingly a grcaier etretch of air to get through. Of 
the light fsUlagV|>cn the obstruAing particles, a portion 
odgilit M abeorbed in the case of particles ol very opaque 
substances, but usually there would be tittle loss this way, 
and the greater part would he diffused by refieAioa and 
dUEraAion. This diffused light, ia which there is a pre* 
doninance of the rays of higher lafifaagibility, woald 
naturally be strongest in direaiou aol very far ffoas that 
of the dire A light; and the toaaaccordinmrofaportkm 
of it where it is strongest, in coaaaqiMBCS 01 iatCfC^tion 
by the pole in front of the taUtt, accoaMa &r Iha bA 
that the Dofdert of the place of lha ahadow wen ceea to 
be a littfa bia iHatiBons tbao the patta at a diataac e . 

8. Tba obsetvatiooa «a phoqtbweaeeaea jait daacttbed 
ban now pcifand the way ktt the csplaaMioD X have to 
aofgeat of tba pbotofapbic phenomenon. 

' It ia kaowa thai, with certain prcoaratioM, If a plate 
ba«)ipaMd ibraveijrahort time to duTaaadnrlight, and 
ba On exposed 10 a pure speAfOm bl a dark room, on 
aabiaqaeadw developing the iinage it ia found that while 
tba BOfa tmwKible rays have aOed poeltively, that is, in 
tbafltaaaar of fu^ la Maeral, a certain portion of the 
to aaM acEed in an opposite way, having 
a Of the diffuse dayUgtat to which the 
plate waa cxpoacd id the first instance. 

It appears, then, that in photography, as in phosphor- 
e8cence,there may in certain cases be an .antagonistic aAion 
betweeo the mom and less refrangible rays, so that it stands 
to leaaOB that the withdrawal of the latter might promote 
Ibe aSiA of the former. 

Now the objeAive of a photographic camera is or- 
dinarily chemically correAed ; that is to say, the minimum 
focal length is made to lie, not in the brightest part of the 
speArum, as in a telescope, but in the part whicli has 
strongest chemical aAion. What this is depends more 
or less on the particular substance aAed on ; but taking 
the preparations most usually employed, it may be said to 
lie about the indigo or violet. Sudi an oi ica vt: would 
be much under-correAcd for the red, which accordingly 
woold be math oat Of fooM, and the oltnFfid stiUmeraiOi. 



I When such a camera is direAed to a uniform bright 
] objeA, such as a portion of overcast sky, the proportion of 
the ra) >> of diiTerent refrangibilities to one another is jast 
' the game as if all the colours were in focus together; bnt 
it is otherwise near the edge of a dark objeA on a light 
ground. As regards the rays in focus, there is a sharp 
I transition from light to dark ; but as regards rays out of 
I focus, the transition from light to dark though rapid is 
continuous. It is, of course, more nearly abrupt the more 
nearly the rays are in focus. Just at the outline of the 
objcdi there would be half illumination as reg.irds the rays 
out of focus. On receding from the outline on the bright 
side, tl'.c ill'jnvnation would go on increasing, until oo 
getting to a distance equal to the radius of the circle of 
diffusion (from being out of focus) of tlie particular colour 
. under consideration the fall inton<iity would be reached. 
Suppose, now, that on the sensitive plate the rays of lov 
refrangibility tend to oppose the aAion of those of high 
rerr.ingibility, or say aA negatively, then just outside lbs 
outline the aAive ra^s, being sharply in focus, are in fall 
force, but the negative rays have not yet acquired their 
full intensity. At an equal distance from the outline oa 
the dark side the positive rays arc absent, and the negs* 
tive rays have nothing to oppose, and therefore simply do 
nothing. 

g. I am well aware that this explanation has need of 
being confronted with experiment. But not being nyidf 
used to photographic manipulation, I was unwilling to 
spend time ia attempting to do what could so much bettsr 
be done by others. I will, therefore, merely iodicate 
briefly what the theory would lead os to expeA. 

We might ezpeA, therefore, that the formation of the 
fringe of extra brightness wonld depend : — 

(i.) Very materially apon the chemical prepaiatioa 
employed. Tbaaa wbiw aaoat attoogly exhibit the aifi* 
tive effeA on anpoMno to a apaAioaa after a brief eaponn 
to diffuse light might be capeeted to ihew it the aMi 
strongly. 

(a.) Upon the chsraAer of the light If the light of Ifce 
bright ground be somewhat velloil^, indicating a ddi* 
ciency in the more refraagtUaiajra^ the antagonistic eftA 
Uke^y to bo more atieai^y developed, aad, 



weald seem 
theraiNe, tba 



might be 



to be 



(3.) To a certain extent ea tba cofieAJoa of the dtjeain 
of the camera. An otjeAive which waa itfMtly chemicallir 
correAed might be cj^teAed to show tta aiba better tlaa 
000 io wbicb the chemical aad optical fed were madeta 
coioctde, and madi better than ooe whidi waa coneflil 
for tbe visoal raye. 

It k aeedleaa to cay that on any theory the light wmk 
not be too brigitt or the exposure too long ; for wocaaaot 
have tbe eahlBtiao (in the positive) of a brighter boekr 
to a gnoad nMea la wbiia alnady. 

P.s.—Odtara aMaaaffng ibe above paper to the Royal 
Society I eobmimd it to Captain Abney, as one of tbe 
highest anthoritiea fa scientific photography, atkint 
whether ba knew of anythiag to disprove the suggested 
explanation. He replied that be thought the ezplaoatioa 
a possible one, encouraged roe to present the paper, and 
kindly expressed tbe intention of sobmittiog the qncstioa 
to iho toit of aqtetioMoi. 



Photo>chemical ReaAion of Iron Perozalate.— M. 

Jodin. — The photo chemical sensitiveness of oxalo-ferric 
solutions varies considerably with their composition. If 
we take .1 solution containing per litre i mol. of ferric 
chloride .Tnd \ mol. of oxalic acifl, and compare it with 1 
solution containing 3 mols. of each, the photo-chemical 
sensitiveness of the former is five or six times greater than 
that of the second. This decrease of sensitiveness with 
increasing concentration seems conntdlcd with a ccrtai.n 
complexity of the photo-chemical and Dhoto-thermic 
ftofcttict of Cpiiicdilodda.— Cea^fM Rmim 
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ON THE TRANSFORMATION OF PHENOLS 
AND ALCOHOLS INTO AMINES. 



Bjr V. MER2. 



Msu mod Weith have previously shown {Btrl. Btr., xW., 
P- *343) ^IJ** * mixture of reiorcinol with the compound 
of aniline and calcium chloride, on sufficient heating, fur- 
nishes large quantities of meta-oxy-diphenylamine. But 
•ccording to more recent experiments made in their labor- 
atory by Dr. Calm, the presence of a dehydrating sub- 
stance is not necessary tor starting the read^ion : meta- 
ozy-diphenylamine is, indeed, alreuy fonaed by ■imply 
heating for some time reeocsiBa and taObM vp tO 300' ; 
but the yield is moderate. 

In similar circumstances hTdfOoatBOM it much more 
eatUj laed npon by aailine tuu Ii naoitiiiol. lo this 



NHCaH, 



1 



NHCeHj 

Thm ionaar canpoand ta aaally adubla In al- 
alM In dilnte hot mineral acids ; the latter 



ia loaohltla in alkallae liquids, and bat sparingly so in 
Ahue adnaml addl, to that they can ba laparated with- 
•nt dificol^. Pafa>oiy-diphenylmmiaa ia very sparingly 
aaia Ma in aeU anier, moderalaly lo in hot water, not 
muA man in petroleum apiriti bat aaaily ia beotene, al- 
cohol, and ether. From tha bat aatation in petroleum 
apirit the oxy-compound crytt alii sea ia brilliantly shining 
acaka ; it foaea at 68*5* to 09*, and distil* unchanged. 
Tha dianioa ia not aolobla in water ; easily so in alcohol, 
ether, and beaaene, bnt sparingly even in hot petroleum 
apirit. But fint from ibis aoiution it crystallises espe- 
oally well in white brilliant lamia iining at 1$^. Both 
amines give colour readiona. 

Mr. Buch has found (in the same laboratory) that on 
heating orcinol with *niiine>c«)cium chloride the com- 



OH 

NIICsHj 



is formed in large quantities. Here also the readion 
partly goes beyond the monamine. Oxy-tolyl-phenyl- 
amine crystallises from hot petroleum spirit, or from a 
large quantity of water, in shining scales, fusing at 79'. 

A mixture of a-nsphthol, P naphthylamine, and calcium 
chloride hits been found by Mr. Benz to furnish no mixed 
dinaphthylamine, but essentially only /3-dinaphthylamine. 
But o^ dinaphthylamine is formed on heating /3-naphtho!, 
fl-naphihyUminc, and calcium chloride in considerable 
quantities. It crystallises from .■> mixture of alcohol and 
ether, either in flat or in thick prisms of glassy lustre ; it 
toaa at in^ tn xii*. Ita acatyl da ri v atl aa i i— 

{C,oH7),NC,H,0, 

ciyatalUaaa fraai alcohol in thick needlaa« fiuing at 134-5* 
ta 1*5*. Tlia pkrie ncid compouad,— 

(CMlIr)aNH4-aCkH,M^ 

ia sparingly soluble; it forms brownlall Uaak, 

needles, and fuses at 172* to 173*. 

Dr. VValder has examined the behaviour of 1? dinaphthal, ' 
which is now easily prepared, towards the zinc chloride 
compounds of ammonia and aniline. The reaiftions here 
take place with much more difficulty than with uncon- 
dtMM sapMlMla } tha iinipan rtTiiniitbawlaadtpywft 



^ 

monia zinc chloride" and >3-dinaphtho1 furnish a well- 
Ciyatallising substance, C20H13N, which formula can ba 
iDiaipcaiad HN.— CaoHu, or pailiiyB tathar™ 

^NH. 

CioHxj' 

It ctyataUiiet from a mixture of benzene and petroleum 
spirit in cuneiform crystals ; from a mixture of ether and 
alcohol, in colourless, shining needles. It is easily soluble 
in benzene and ether, sparingly 10 in alcohol, fuses at 157*, 
and is carboniaed at a higher temperature. By heating it 
with acetyl chloride on the water-bath only a mono- 
substitution derivative, r2oHu(CiH,0)N, is formed, which 
crystallises in white needles, and fuses at 144°. The picric 
acid coniround, CjoH,,N + aCeH^NjO;, forma small, 
shinin,-;, biatit needles ; it is sparingly soluble, and fuses 
at 216' to The product of the reaction of (3-di- 

naphthol and aniline-zinc chloride crystaKises from hot 
ben/ene alcohol or ether alcohol in vividly shining needles 
or prisms, fosirig at 144'. Tiicir analysis seems to prove 
the formula CJ6H17N1 that is, C&II3— N— CjoHxai or mora 
probably— 



C6H5— N 



<CjoHiav 
CioH„/ 



This would be a tertiary amide. In (t& the anbslanca 
was not aded upon by acetyl chloride under ordinary cir< 
cumstances. Its solubility it similar to that of the amine 
from ^-dinaphthol and ammonia-zinc chloride. It fur- 
nishes with picric acid a compound crystallising from hot 
benzene in brownish red needles, C16H17N -i-zCfiHjNjO;, 
fusing at i6g'. 

It is well known that amylic alcohol and anilina^aine 
chloride, on healing, do not pfodnea anfl-aiilllaab bat a 
primary amine, — 



C»H4< 



Esadly tba same reaAion with aniline-zinc chloride takes 
place with other alcohols of the ethylic series, perhaps 
even of other series. 

Mr. Bent on heating absolute alcohol with aniline-xinc 
chloride to 2^* to 280°, obtained, as prindpal fCOdadUt a 
large quantity of amido ethyl benseae,— 

C6H4C 
\nh, 

the boiliag point (about 214°), the very slight solubility of 
the sulphate, and the fusing-point of its acetyl-deritatlTa 
(94-5* lo 95*) ptovaitaidcnttQr with tliaaliaady known nafa> 
ethyi-amido-bansana. Alio the ptapamtiaii of atnylo* 
amidotolutoe,— 



CaHj 
NHj 



from orthotoluidine-zinc chloride and alcohol ofTers no 
ditficuUics. This base is oily, almost colourless, and boils 
about 230". Its sulphate, and especially its oxalate, is 
very slightly soluble in pure cold water. The acetyl deri- 
vative crystallises, like that of amido-ethyl-benzene, in 
very fine, long, white, chining needles and fuses at 
105 to I05-J*. 

Mr. Louis found that on heating propylic alcohol with 
aniline-zinc chloride there isforn.cd, an principal produA) 
a considerable quantity of amido-propyl benzene,— 



CjH, 



•NHe 



* When liuc ch!ortd« aloae aAi upon /9-diniphthol a dinapbihylaee 
oxide li (urincd which is very •imiUr to, but oot Uteatical with, tbs 
dcriTttivc nf crdlnarjr ^-napfathol. The oxidatiea of /Miaapltiool ia 
alkaline iolation by potaauum periaanganata toreiabas no pbthalie 
acia, but a w«U-«fjrtlalUaini add, CsiUtdOu whsaa eismlainen is ia 
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The Ptomaines^ 



1 CHsuiciL Km, 



Itopropytic alcohol furnishet amidO'-iiopropvl beoteoe. 
Both amines are colourless oils: the propylic OtM distill 
at 324* to 2 j6', the isopropylic bas« ataitPtosiT". Thwr form 
weli-ciyttailising salts ; their tnlpliatM an bat ilightly 
•olable to cold water, that of the ito-bMd even to hot 
The acetvl rad Iha bcaaojl dciivMfw of (be 
»d— 



iC compound 



\NHCJH30 



aod 



NHCjHjO 

crytlalliM to pretty white scales ; the fonner fsMa at 87% 
the latter at xtj*. The amido-pfefyl.beoMne was, 
frith wteraediate preparation of a dJaao-compound, 
inmaliofBMd toto a phenol,— 



OB 



Iwhich is an afomaticiacUtog oil, boiltog ttfolarly be- 
tween 227' and 228^ 

On heating isobutylic alcohol with aniline.sinc cbkride* 
or with ahilioe and phosphorus pentoxide, there was 
formed an anido-isobutyl-benzene, which is identical 
with that prepared bv Huder from aniline hydrochlorate 
and isobutylic alcohol. 

Mr. Erhardt on beattog isobotylic alcohol with ortho- 
t6latdtoa<stac-cblMlde obtafocd ao oi^ antdo-iidbaqrl* 
totnene, — 

boiling at 234" to 236 . Here.also, the sulphate is batalightly 
soluble and thus lends itself for preparing the base ia llw 
pure state. The acetyl aod beoioyl compound— 

KC4H9 
aad 
NHC,H, 

botli cr>s!alis(! from alcohol in while scales cf lilvery 
lustre; the former f'jsed rather slowly at ijS'to 141", the 
latter sharply at 142'^. The base can be transformed by a 
well-known process into a pbecoli vix., isobutylic ortho- 
citaol— 

/CH3 
C6II3-C4H,, 
\)H 

and that perfeAly smoothly. The new cresol is a colour- 
lesa oil of very pleasant smell, boiling constantly at 335'. 

Further researches will show whether the above- 
meatioiied amines contain the introduced alcoholic radicle; 
always in the para-position towards the amido-group, as is 
certain for amido-ethyl benzene, or if other positions may 
also occur. It is remarkable that paratoluidinc, ;is f.ir as 
can be inferred from its behaviour towarcs isobut\lic 
alcohol, enters tiuich less easily into rcaiiions \v;ui 
alcohols than its isomer, orthotoluidine, where the para- 
poaitkn ia atill ftca. 



C7H< 

^NHC^IIjO 



Depression of the Zero-point in Mercarial Thermo- 
meters.— J. M. Crafts.— The author refers to the known 
faA that a thermometer which has remained for a long 
ttoia at common temperatures exhibits a depression of its 
aara-potot when heated. M. Fernet has shown that 
be t waea o* and ioo«* the depfeaaioiis are propaitioBata to 
the squares of the temneratores. At hi$;her temparatniaa 
M. Mills has firand a different law. I he values obtained 
by this observer resemble those found with thermometera 
which have not undergone a suitable preparation, and 
differ greatly from the resulta obtatoad Igr tha aatbor. 
For the details we mutt refer to tba odgtoal 
Comftti RtHdK$, vol. 94, No. 19. 



THE PTOMAINES AND THEIR SIGNIFIC.\NCE 
IN JUDICIAL AND TOXICOLOGICAL 
CHBMISTRY.* 

Br FnC TH. HUSBMANM. 



\\'hi;n the formation of ptomaines is particulariy frequent 
in corps.cs which h.ivc lairn subjetfied to a «.low process of 
decomposition, it is to be presumed that the same will b; 
not unfrcqucntly observed in the cadavers of persons 
which have been destroyed by acute arsenical pcii^nnir.;: 
To such a probability Selmi had .jlready p jintfd ; fc^: :• 
was only some years later that he succeeded in furni-'hir;:; 
the proof that peculiar bases are here in question, a h i 
contain arsenic, and which deviate in their properties (:cit. 
the hitherto known arsines. It will not appear straage 
that these cadaver bases containing anenic pose eil a 
strongly poisonous action, as is indeed tba caaa with ibt 
various artiticially prepared arsines. 

Selmif had already in 1S7S reported two caaeahnftkh 
strongly poisonous and crystalline ptomaines were Aond 
by him in exhumed bodies containing arsenic. In the first 
case the subjeft waa that of a coipee exhumed fourteen 
da)>8 after burialt wbidl amearad well preserved, and in 
which a large anoont of arsenic was deteded. By the 
search for aualaMa with ether in the liquid made alkaline 
with baryta, a small quantity of a snhstaace having an 
»ii.«rMif readion and a sharp and bittar taate was Coud. 
It civatallised readily in needles, gave with acids crystal* 
lisaUe salts, and precipitates with the principal alkaioidal 
reagents, but not with platiaic chloride, with which a pie> 
cipitatc was only obtained to very concentrated solaiioa. 
With sulphuric acid this ptomaine gave a reddish coloua* 
tion ; with iodic acid, and afterward with sulphuric add, 
free iodine was liberated and a violet colouration pro- 
duced, which completely disappeared by neutralitatioo 
with sodium bicarboaata ; nitric add eoleaiad it beaati- 
fully yellow, and by aatwatio* widi caoatic notarn tins 
colour appealed auO nora pata apiftla ; aaqphnricacU 
containing nitric add pfodoGod oolrallar aoaaa tiae a 
reddish coloontion; iodbie to InfdiriMBe add gave ao 
crystalline prodaA. TbeaaMWilofaialariddidantfafiea 
for a mora complata cbaaical and pihjaioilogiad t 
tion. 

A short time aitefwuds Selmi succeeded in ob 
larger amounts of a more readily crystallisable ptomaiBe 
from a body containing arsenic, which had been eahnned 
one month after death. For obtainingthe sametheliqaid 
obtained by estrading with aqueous alcohol was concca- 
trated at from 35* to 45* C. to 70 cc, then made aUtalias 
with baryta, and shaken with ether. After the separatioe 
of the ether by distillation and spontaneous eva|x>ratioa, 
ihcic remained 5 c.c. of a turbid and somewhat coloorei 
.iqueous liquid, having an alkaline readion, and a shirp, 
somewhat bitter t.iste. .\t'tcr t!ic .i Liiliun of a lit;Ic\>it«r 
containing acetic acid, \\'ith which the rctui: Uscd m dt»- 
tilling; V. a>; washed, filtration, and evaporation to dr\T5eM 
at a moderate temperature, the residue was taken upwitb 
water, whereby a little colouring matter remained undi*- 
solved, the solution made alkaline with a little baryta, laJ 
the cxtraClioii with ether repeated. Ijy the treatment of 
the alkaloid, uiuch was thus obtained nearly cclourlesJ. 
with water containing acetic acid, evaporating to crvTiess, 
and again dissolving, a colourless solution was ftnali; 
obtained, which showed the Ibllcwing bctaavionr towaril 
alkaioidal reagents :— 

Tannic acid, a white permanent pn cipitate. 

Iodine i;i hydriodic acid, a hrown precipitatf, 

praiiually di--apptM i ; lu'. and iulIll^^ung m:v roscopicil 
colourless and branched, but no yellow or brown, crysislt- 

PtatinU ektofUe, no p w dpHata » bat to tha ooanc of 
• Trantiited from Ankh, 4m MaMht aft* DeHaMri iM> 

pp. 4<S-4*4< l>y I'r*^- B. Pmmt. 

« 4M2«sJt.4««Mf.Mt<M«<,Mr.s»«Bia,il»l^ 
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time yellow crystals appeared, wMeh wcfe diffiefent tnta 

those of platinic chloride. 

Auric cliloridf, a yellow precipitate wax diiuLlIy pro- 
duced, and in a short tirrie rcchiiftinn to metallic gold. 

Mercuric chloride, a white precipitate. 

Potassium bichromate, no prcc pitate^ 

Picric acid produced directly a yellow precipitate, which 
ia time changed to long crystalline tables of a yelluw 
colour. 

The evaporated residue of the solution in question di-;- 
■olved in cold concentrated sulphuric acid without coloura- 
tion, although on warming a alight red colour was pro- 
duced, which did not chai^ to brown. Sulphuric acid 
•ad potassium bichromate gave no colour rca^ion. With 
Frdhdc's reagent the solution remained likewise un- 
coloured ; a light yellow colour, which appeared after 
standing for an hour, disappeared qoickljr, as also the in- 
•tgnificant brown colouration on warmuig. With iodic 
acid no iodine was liberated, even after the addition of 
several drops of sulphuric acid; but, on warming, free 
iodine appeared quickly, and on saturating with sodium 
bicarbonate the violet colouration disappeared. Sulphuric 
add coataining nitric acid produced a permanent, beautiful 
iMMNI^yeUow colouration. Nitric acid produced, likewise, 
todl a colouration, which, on saturating with caustic 
pataUMa, changed to orange. On warming, tiieyellow colour 
nmained, and by the evaporation of the •ofatioa over ft 
modente alcohid flame a material of the same cokmr tni 
oHltend, whidi, on the approach of a glass rod moiBtened 
MnuMwia, pamed into an Intense orange colow. 

In Older to aacertain whether arBcnie was cootatned in 
the pmuim, the sttoni^ noisonous pioper^ of whkh 
Prat. Veila had d s Mo n i Uste a by an experimcat on a frog, 
Mnl HM|^ to dcatvoy the tame with nitric acid, bat thia 
did not aoccaed, aa aa eebn>yellow lesidve remained, 
^MtSk also leaiitcd the aAhm of amm rtgki. A better 
teselt was obtained by trmtmeat with snhtbarfe acid and 
aaltpetta. The dry substance ikmAvtA in hydrcchioric 
addnva neither a yellow colouration nor a precipitate 
withlqrdfogen lulphide, even after cMrt cen hours, which, 
as several miUigms. were employed nr oxidalioa, wonld 
deflBOastrate the absence of arsenic. As the difficulty of 
destmAion of this base showed an analogy to those sub- 
stances containing phosphoric acid, the residue obtained 
1^ the evaporation of the hydrochloric acid aolution was 
dissolved in nitric acid, and the molybdic acid reagent 
added : but neither a yellow colouratioa nor precipiution 
ensued, so that tlw pmenoe of phosidMms auwot come 
in question. 

while in these ptomaines the presence of arsenic could 
not be definitely proven, Selmi succeeded later in discover- 
ing organic bases containing a;Lt:i,L in tlie stdiiiach o: a 
hog, which bad been preserved m a boiution of an-cnicus 
acid in a closed vessel in a cool room. On opening llie 
vessel no corrupt odour was pcrccptiLle, and also no 
inclination to the dcstrudlion of the tissue. The liquid, 
which had a slightly alkaline reai^ion, yielded on distilla- 
tion in a current cf hydrogen a clear alkaline distillate, 
in which isolated white and fatty flakes were found 
floating. After careful .-iaturation of the filtrate with 
hydrochloric acid and evaporation in a bath of salt water, 
a white non-deliquesccnt hydrochlorate remained in cross- 
shaped crystals, which on exposure to the air remained 
dry, and when moistened witli a drop of solution of caustic 
soda developed a peculiar odour, which resembled to a 
certain extent that of trimcthylaminc, although the base 
could be neither confused with the latter, with other 
metfa^laminea, nor w ith propylamine. The hydrochlorate 
of this volatile base was delitiitely recognised as containing 
arsenic, as Selmi found by destroying it, then o,xidisin|; 
with nitric acid, taking up the residue with sulphuric acid, 
reducing the arsenic acid by means i f sulptiurous acid 
to arseninus acid, and finally testing in Marsh's apparatus. 
This bociy gave with tannic acid no precipitate; with 
iodine in hyariodic add a precipitate of oeautiful crystals 



acid a yellow precipitate, which changed to long, yellow, 
fclt-likc needles. Auric sulphate gave no precipitate, but 
a very small amount cf a powder consisting of very small 
and transparent microscopic crystals was deposited. Also 
potassio-bismuthic iodide and phospho-wolframate of 
sodium gave at firit no precipitate, but afterwards the 
former deposited a few yellow (lakes ami the latter a white 
precipitate. Platinic chloride gave direAly a granular 
canary-yellow precipitate of microscopic odtahcdrons. 
Auric chloride gave only in very concentrated solution an 
insignificant precipitate, which under the micros. ope con- 
sisted of fine, yellow, rhombic tables. Mercuric chloride 
produced even in highly concentrated solution no turbidity. 
According to experiments made by Prof. Ciaccio wiUl 
24 milligrms. of the substance, this base is most iotensdy 
poi^^onous and resembles strychnine in its aftion. 

In order to ascertain whether, besides t:.:> vi^latilebase, 
a fixed alkaloid was still contained in the liquid remaining 
on distillation and in the solid matter, the latter was com« 
minuted, the residue from the retort poured upon it, acidu> 
latcd with tartaric acid and four times its volume of 
alcohol added. After digesting till the following d.iy, the 
alcoholic liquid was separated from the solid matter, the 
latter again extraAed with alcohol, the alcoholic liquids 
filtered, combined and distilled im v(um until the alooliol 
was entirely expelled. The brown residue was made 
alluline with l>arium hydrate, and shaken three times with 
edicr. By the distillation of the brown liquid obtained 
by the first treatment with ether, which possessed aa.alka* 
line reaAion, a distillate having a pecniisr odonr was 
obtained, which differed from that of the previonsly 
described volatile base. After spontaneous evaporatim 
then remained a Ksidne, which after some davs acquind 
an ooeodarahiv disureeaUe odouv although the base had 
been converted into hydiochlonte, which afterwaids deli* 
9tt«Med. The small quantity preventedan eiaft eiamina* 
tion. 

The reridue lirom the distillation of the ether w a s tsew n , 
glutinous, alkaline, and nearly insolnble in water. After 
treatment with very dilute hydrochloric acid with the aid 
of heat, and filtering off the separated fatty matter, as 
also after the purification of the yellowish coloured filtnrta 
by treatment with baryta and agitation with ether, a dis- 
tillation residue was obtained, having an alkaline na&\on 
and a somewhat cadaverous odour which, at first slightly 
coloured, by exposure to the air became brown and at the 
same time insoluble in water. By the addition of a few 
drops of dilute hydrochloric acid, until the reaAion was 
feebly acid, aud moderately warming, a yellowish solution 
of somewhat disagreeable odour and bitter taste was ob- 
tained, which, when brought upon the tongue, produced a 
prurient sensation and afteiwards loss of sensibility. This 
L;avc with tannin a slow ly separating, yellowish precipitate; 
witii :rs dr;iid;c acid containing iodine a yeiluwish red pre* 
cipilatc and brown drops ; witJi platinic chloride a 
yellowish powder, that even after sever .1 liours did not 
become crystalline; auric chloride |;ave a ycllowisli pre- 
cipitate, and in a sliott time reduiflion ensued ; mercuric 
chloride and potassio-ir.ercuric iodide gave yellowish 
white precipitates ; potassio-bismuthic iodide an orange- 
yellow precipitate, changing to red ; picric acid a non- 
crystalline, and potassittm hichromate a nddish yellow, 
precipitate. 

This alkaloid abo contained arsenic, and, according to 
the experiments made by Prof. Ciaccio on frogs, possessed 
a poisonous aAion, which, however, was different frtim the 
sttychnine-like acTion of the volatile arsine, and was con- 
nected with the ordinar\ action of the poisonous ptomaines. 
Torpor, paralysis, and systolic inaflivity of the heart were 
the most prominent phenomena. 

The communicated research of Selmi throws light upon 
one of the datkest portions of the history of toxicei ^y to 
the time of Toffa and other professional poison mixers, 
who understood rendering the afiivity of arsenious acid to 
a certain extent more potent. With the " Aqua toffaoa," 
the so'Called Acqvctta di Penigia,** played at a« aaaa 
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Separation of Nickel in Presence of Cobalt. 
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time in Italy a not insignificant p.irt. According to the 
tradition, this secret compound of the poison mixen of 
the 17th and iSth centuries was prepared by killings hog, 
disjointing the same, stiewing the pirccs with while 
■nenic, ^vhich was afterward* rubbed in, and coUedling 
tlie arsenical liquid which dropped tbCfcfrom. A liquid 
obuined in this way was said to have possessed a much 
more poisonous adion than a simple solution of arscnions 
aahyoride. There can be no doubt that by the longer 
pmenration of pork, or any other kind of meat, peculiar 
arsines were formed, and impart to the arsenical brine 
poisonous properties which surpass those of the arsenious 
•cid, at least when applied in the solid form. It must also 
be considered that by this process compounds of arsenious 
■cid with inorganic alkalies are also undoubtedly farmed, 
which are more readily absorbed than the arsenuma acid, 
•ad that the reapcAive procedure had for iu purpose to 
Mug the largest possible anoimt of arsenlonaacid into 
solution. The same objed was presumaUy iovfew 
the preparaikun uf the Aqua tolfana with the additioa of a 
plant juice, for which, as is known, that of Lmoria 
Ofwtbalario was added. Selmi and Vdia preeiUDe that 
tbfon(b tbe Acquetta di Penigte tilt coaecdawBt of the 
aAkm of tbe aieeaic on tbe one hand, and of tbe Maole 
foisons on the other, was acconpliahcd. ThJt toppod* 
tioo, which » based «s an obeetvation of Vdla io a caae 
of complex poisoning wHk areenic and tti]rcliaiae» doea 
not agree pcrfeaiy with the experlmente on tvann-blaaded 
•ninala, tor which, thronrii the simuluneooaappltcation of 
anentte of potaaahim and atiychnine, the tetanic spasms 
were not prevented, provided that the stiyeboiae was 
given in a toxic dose. 

FroB Btill another pobt of view the ptomaines con. 
tauug anenie ivpear to be of significance in toxicology, 
Aov dwAA that thsgp help to explain an aileaion, that of 
chronic arsenic al poisoning, as produced liy arsenical wall- 
M^era. As Selmi has shown that a volatile arsinc is 
nmaed by tlio ccmtaA of arsenious acid and albuminous 
SMtters, which possesses a strongly toxic aaion and 
difleting somewhat from that of arsenious acid, the author 
thinks it may be presumed that a similar produ<!\ can be 
formed from the glue which is employed for affixing the 
arsenical wall-paper of a room, whereby perhaps the 
moisture of tlie sir plays a nart in the formation of the 
anbie.— itaifrieim ycunuU ofPhmrwuuy, Apti^ iBSa. 
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CRYSTALLINE FORMS OF ZIRCONIA 

AND ON THE 

CONCLUSIONS TO B£ DRAWN FROM TU£M 
FOR THE QtJALITATIVE DETERMINATION 

OF ZIRCOMUM. 

By A. U. LBVy aad L. BOURGEOIS. 

O.N attacking zircon at a high lemreraturc with t.odium 
carbonate, we obtain, after cooling the fused mass and 
lixiviating with hot water, a ciystalline powder, very 
hardly attacked by acids and composed of /Irconia, 
sensibly pure. A microscopic exat^i na: iun uf the mass 
shows that the crystals exi?t there prc\ lously to iixivialion. 
Zirconia therefore ciyKtalli;cs in an excels of melted 
sodium caibonate. These crystals appear in two forms 
according to the temperature and the (|uanttty of sodium 
carbonate employed. On operating \\ith a weight of the 
flux ten times that of the zircon, and raising the mixture 
to white redness, if the quantity of zircon does not exceed 
O'oi grm. there are formed especially rectangular crystal- 
line aggregations. Their most perfeA type consists in 
the assccialion of six cry>ta]f, pioupcd accoroing to the 
quaternary axes of a cjte. I',.-.cl) clerrirnt is a small 
transparent prism wrth a ten: x.-il point of about 72'. 
These delicate produAioas may also be obtained from 



pure circonia. Analysis shows no trace of silica, and 
only t to 3 per cent of soda, which appears to be due to 
impurities. Platinem is alwa;'S present up to to per ceoi, 
and is doe to thetonesion of the crucible. The compound 
which it forms is incorporated as an isomorph with the 
zircon and colours the crystals yellow. When this 
colouration is strong the phenomena of polarisation 
become very sensible. 

On operating at bright redness and with a weight of 
sodium carbonate twice that of the zircon, the lirconia 
crystallises after a few minutes in the flax. After lixivisi- 
tion in hot water we obtain transparent hengeaat 
lamellie. The elemtntaty forms of these hexagons an 
totally different from the former kind. These phenomena 
appear similar to those presented by tridymite. The two 
forms of zirconia obtained appear incompatible with each 
other. The sircoo of Bspsilly, treated with twice its 
weight of sodinm cstbonate at a bright red beat for five 
minutes, yiddi, after cooling and lixiviatioo, a weight of 
hexagenii taaetl* of sirconia representing approxinutely 
the total contained fai the ninaiai. 0-005 grm. of sitcoota 
aofiees to yield one or other of the etjrstalline prodeds. 
or • nirtna of Oo Iwn^ Wo have here a micro-chemical 
fsattfen of icmarltabiO' delicacy and precision, enablisg 
the nraseoce of sirconia to be easily deteaed. Ytttiaai, 
niobiom, tungsten, titanium, and tantalum yield nothing 
alm]lar.F-Cei^^lr« Rmdms, 



PROCESS FOR THE SEPAR.\TION OF SMALL 
QUANTITIES OF NICKEL IN PRESENCE 
OF COBALT. 

By Dr. A.JOIISSBN. 

The adion of reducing agents upon nickel hydtoside is 

well known to be much more energetic than upon cobalt 
hydroxide, and upon this circumstance there have been 
founded several methods for the separation and determi- 
nation of nickel and cobalt. This difference in perman- 
ence is especially shown with potassium cyanide, which 
can be advantageously used for the separation of small 
quantities of nickel in jiresence of cobalt. Whilst in fad 
even a few drops solution of potassium cyanide suffice to 
reduce and dissolve in t)-.e c; jJ j, considerable quantityof 
nickel hydroxide, a very small quantity of cobalt hydroxide 
is scarcely affected by a large excess of the same reagent. 
This, difference in the behaviour of the two oxides can be 
adv.intaj^cously used for the cKtciiticn and hcf ariLon of 
nii;kcl in prcfcncc of much cobalt. Tlie two hydroxides 
arc precipitated by the successive r«pplication of soda-lye, 
and of a quantity of bromine sulTicient to convert all the 
nickel and cobalt into oxide. One or two c.c. of solution 
of potassium cyanide ate then added, without previotit 
filtration, and the mixture i!; well shaken in the cold. It 
is then filtered, and the filtraic, after addition of aqu.i 
regia, is evaporated to dryness. On re-dissolving the 
residue in water, there is obtained a solution of nickeloas 
chloride, which shows tlie ch.ir.Kfleristic read^ioni of 
nickel very distinAly. The succcs.^ive application of 
ammonia and ammonium sulphide is particularly recom- 
mended, which gives a dark brown liquid. Or the solution 
may be treated first w ith soda-lye and then with bromine. 
When the black precipitate has thus been formed, two or 
three drops of potassium cyanide arc added. The precipi- 
tate disappears very quickly in the cold and a clear solu- 
tion remains. It must be noted that if a solution of very 
much r.iLkrl and little cobalt is treated in the maoncr 
above dcstiihcd, the latter enters into solution. 

If two snlutions of equal quantities of cobalt are sub- 
mitted to the at ove-describcd process, tbe one containn^ 
in addition a ten-fold proportion of nickel, and. if in each 
case there is added an equal number of c.c. of solution of 
potassium qTMide, it will be observed that the selntiea 
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containing nickel and cobalt italmoit entirely decolouriied, 
whiUt the other itill contaiot black flocks in suspension. 
If a imall quantity of potatsiam cyanide is used, it is 
always possible to separate a quantity of niclcel tufScient 
Cur ncofoitioo.— Zcsfjclir^jt fur Anal/iiuht Chmit. 
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" On the Occurrence of Oxiiit of Manganne (Wad) in the 
YortdaU Rocks of Eetit Cliethire," by Arthvr Smith 
Woodward, Student of Uwcns Colleff. CfliBBaniatted 
by Dr. Chajiles A. Burgiiakdt. 

I. Inlroditclioii. 

Oa* of the most noticeable geological features of the 
SMleni part of Cheshire is the enormous fraAure forming 
the boandary between the carboniferous and new red 
sandstone formations, and known as the Red Rock Fault. 
This fault has a diredlion N.E. and S.W., ud, according 
to the Mtmoirs 0/ the Gtologit«l Siirvey, extends from a 
little to the N. of Stockport to Talk o' th' Hill, lo Staf- 
fwdshire. a distance of about 30 miles. In the more 
northern part of its course superficial evidence of its ex- 
itteace is either exceedingly scanty or entirely wanting, 
owing to the thickness of the glacial drift deposits which 
chaiaAerise the distriA through which it passes : but as 
it approaches Macclesfield there are slight indications at 
the anrfoce of iu presence, and as it continues south of 
tbb town the superficial vMum gradually becones 
gfcater and mora definite. Hete there are eoatidcfahle 
amlBeacts on the westeta tide of it, eoMlstiog of Iriaaaic 
atfata aol obscured by gladal dbift j aad heacc the fiinlt 
itself beoomea vialbie at tbe aurface* 

Betweea POgnnea aad a lacatiiy aboat 3 aiika aeath of 
Haccksfield it ia boaaded oa ita auieni aide by the car- 
beaifinenalbcBntioaa la MKe«Mioiir-ihe two lower 
•looa of the coal-OMftiBm belag amit noftbero, aaxt five 
divisions of the mllistooe grits, and below tfaeeek amie to 
tbe south, the Yoiedale Rocka : aad it ia ia the latter rocks 
that the greatest amonat of dittarbaace baa ariaea from 
it, ia oooteqnence of the fad that ihey ate constitated not 
vt thick, compaA masses of sandstone, hut of compara- 
tively thin beds alternating with bands of shale. In this 
locality, in and around Ralclifle Wood, there is a Urge 
namber of scAions, both natural and artificial, extending 
for several hundred yards to the eastern side of the fault, 
and after examining them, and taking note of the dip in 
each case, it is easily seen that the greatest confusion 
exists among the strata : small faults are very numerous, 
and often prove themselves to be great obstacles to the 
quarrying operations there carried on ; and contortions of 
the beds, varying from only 2 or 3 feet to sever.-)! yards in 
extent, abound in all direftions. It is in the fissures pro- 
duced by t!ic dislutbajice of the teds in this lutality tliat 
tbe mineral which 1 intend to describe in tbss paper is 



II. DtscriptioH of StttioH. 
The quarrying at Ratcliffis Wood is carried on chieflv 
ia taaaels, formed by the excavation of the beds of rock 
wMcb an beat adapted for the purposes to which tbe stone 
ia applied, asmely, repairing aad maUag roads. Some 
aoatha ago the quarrymea aiet with a finilt wbteb cat ofif 
tbebedof rock that they were ibllowiaf, aad ia attempting 
to iod agata thia loec atiatam oa lha atber tide of the biu 
OqrcfcacdateAieBaearcrtotfMlMItoekFaall; ud 



it was here that I first noticed the oxide of : 
early in December laat. 

This is the acarest seAion to the fault now exposed ia 
that losallty,-Harith tbe exception of comparatively un- 
important exposures in the brooks running through tbe 
wood,— and is probably not more than 30 or 40 yards from 
it. As this is a very interesting sedion, apart bom its 
mlaeral charaderistics, since it shows the effe^ of the foRa 
exerted during the produdion of the great (halt, a some- 
what brief descriptioa of it may, perhaps, be aot net of 
place at thia point. 

The principal openicg is about 30 feet in length and 
ao Caat ia height, hut from the other eeiall aedioiM aroand 
it aiaay more deutls of the airatifleatloa eaa ba oltaiaed. 
The diredion of all these aedloaa ia aearly at right aa^ea 
to tba Ikalt, aaroely, B. aad W. 

The loweat bed exposed eoaslsta of variegated solk shale, 
ia staall takes (dip 59*— 10* B. of N.) ; above thia ia a 
sttatam of aaadatoae, 5 feet in tbicueaa, eontalniag 
abaadaaca of llaO^ ia the many fissaiaa wIMt travana 
it, and it ia a noticeable f»A that ia the lower poitloa of 
the sedion there ia a larger quantity of the mineral thaa 
in the upper portion ; next is a bed ofvariegated soft shale, 
7 feet in thickness, in flakes, and similar in nature to the 
bed underlying the sandstone previously mi-nt'oned : tbe 
remainder of the sedion consists of alternating bands of 
shale and sandstone, much broken and contorted, and 
14 feet thick, which gradually become more and more bent 
until they reach a position nearly 5 feet above the under- 
lying bed of shale, when a stratum of sandstone, 8 inches 
thick, undergoes three decided bends, — in one case a com- 
plete break. This sai.dstone, like all the other beds in the 
tectli II. lias been shattered in'.'i s-n.ill angular fragments, 
and into ihe crack* thus formed niiner.ii matter has been 
introduced by ti c i i-rcclaiion ot water. Many of the 
smaller fragments h;ivc .igaiii been cemented together by 
oxide of iron, as the cracks turrounding them had not 
separated the adjoining portions of rock far asunder, while 
the walls of the larger fissures arc only c..:;!rJ with oxide 
of iron and argillaceous matter, or, in the upper part of 
the secftion, with oxide of maagaacse, aad are aot firmly 
united togeihtr. 

.\bove this ct/i.toited bed of sanJhtoije the alternating 
layers of reck arc similarly disturbed for a thickness of 
about 7 feet, when the arrangement of the beds becomes 
very obscure, and a little above this the series assumes a 
nearly vertical dip. 

The general appear.^iiLe of the stction shows that the 
contortions of the scric-i have been produced by a slip, 
moiit prob.ihly .it the time when the Red Rock Fault was 
(citiiieil. I his ii evident not only from tiie disturbed beds 
lying b.tween two series, which have been very little bent, 
but also fiiim ih.c peculiar appearance ol the l.iyer of shale 
beneath, andthc confused mass of broken s.;ir. Jstonc above. 
In the underlying shale tlicrc are two or thme \ci)- thin 
seams of carhorarcous matter, which are icndcrcd rathiT 
conspicuous by tUrir dark culuur : ib.esc arc curiou^iy con- 
torted, having been completely twisted in no less than four 
places, the interior of the folds being occupied bycoafaaed 
masses of variously coloured crushed shale. 

III. Occnrrtnc* and Propcrlitt of the MnOi. 

The most typical specimens of oxide of manganese 
(w ad) are to be obtained from the fissures in the lower bed 
of sandstone in the sefiion just described. Here it occurs 
in considerable quantity, and is in a very accessible place. 
The waHa ti the cavities produced by the fissuriagaf tta 
rock are covered with a layer of the mineral, never more 
than I inch in thickats8,vnilehi8 not at all smooth on the 
exterior, bat has the appearance of soot adhering.to the 
side of a chimney : this form is caused by a peDet4|jbe 
atmdure assumed by the substance. The layer appears 
to cover all the walls of the cavities equally, not becoming 
perceptibly thicker on the lower sides, and not altering ia 
appeaiaaee ia dUferent parts. 

Bat tbe awtt pecaliar aad cbaiadciiatae fMOaia of tbo 
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wad in this randitone is its occarrence in miniature 
columns, joining the two opposite walls of the cavities, 
and in long slender threads, stretching io all direAions 
over the rough surface of the mineral incrustation. So 
far as I have been able to ascertain, none of these 
columns or threads arc perfedtly solid, but are all pierced 
loogiiudinally by a canal, which ii often aituated not quite 
in toe centre ; in some cases this is so laife that the sur- 
fOttOdiag oxide of manganese becomes very thin, and a 
ddicate tube Is formed, while in many specimens the 
calibre is so mnll Uut tbn porforation can only b« seen 
on close examiwttioa. The columns and threads are not 
all stntighi, but many are bent in various diieAiooSi nad 
net anfreqoently branched, the axial canals in all cases 
Mng preserved thrcttgbout the bifuKations. 

These interesting atruAnVH in external appearance are 
rough and dull, but croes-seCions exhibit a very distind 
resinous lustre. Tb« sixe of the columns is not gteat, 
their diameter never exceeding ith of an inch, and their 
length being Mldon much more than one inch; the 
tulwlar threads are •omctinc* four or Jl«« locbM long, 
but their diameter it very trach less tbaa that of the 
coianns.'few of ttem havisf n tcAioa gieatnr than 



To account for the formatloa of tboN colmnna and 
threads appears, at first sight, a soncwlMt difficoit matter, 
hot after carefully taking into ooosideratioo the position 
M thn minetal and tht aatifa of ita avimndings, an 
explanation is aflorded wbidi baa been dctaitely proved 
to be cortcd by Mr. Dale, of Macclesfield. 

The position wMdi the greater part of the oxide of man- 
gancse occupies ia about 14 feet from the surface, a depth 
to which the loota and rootleta of the surrounding wood 
•ra able to penetrate by means of tbe numerous cracks in 
the atrala. Rootleta are to be seen in the fissures in many 
parts of the sedion. and in those which are lined with 
oxide of manganese tbey are especially abundant. Thry 
stretch across the cavities, and Uaverse the surface of the 
black mineral in all directions ; and after closely searching 
for some time, it is po&tible to find specimens to illustrate 
all Stages of the conversion of these organic bodies toto 
columns and threads of oxide of manganese. 

Many of the rootlets, probably in their tirtt !%tages of 
decomposition, have .tisumed a reddish ur unnatural 
bra« nish co'nur ; othcis, in a lattr f tape, exhibit minute 
patches ol ilie biaik uxiile studding their surface, appear- 
ing as it alfeCtcd by a black mildew ; others are almost 
eniircly coveted with the incrusting mineral ; while, in 
the final stage, the whole of the organic matter has dis- 
appeared. In fhort, the rootlets are completely pseudo- 
morphoscd intd l.\ ^ra'd (J:< \.de cf manganese by the 
action ol the ilicuir.|)osing plant tissue upon a solution of 
some m.^ng.ir.L salt. 

Ihete iacts are interesting .is showing that the deposi- 
tion of oxide of manganeec is stnl taking place, or, at 
Jeatt, did take place until the section was opened. There 
^? perceptible percolating water, even in the most 
<her, but the mineral is at all times moist. 
• rd 10 these oxide of manganese pseudoniorphs, 
at very few cases of the alteralum of organic 
is mineral have been record rd 1 h.-; nxulc 
"d in Phillips's " Mineralogy, ' • m the list 
to occur as petriiaetioni, Dut is referred 
' Nachtrag /u den Pseudotnorphosen," 
■r has dtsLtibt.l a fuss^il consisting of 
^anese, which he f.t.itt'1. in 1842, t to 
t>n record of this im.-icial occurring in 
;ain, in 1851,^ he mentioned a frag- 
' from Oonzen, near Sargans (Swit- 
Vossilised in the same manner, 
wtwever, can be regarded as quite 
^>hismof therooUeu, tinea it was 
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not the truly organic matter that wa^ mineralised, but 
the surrounding chiefly-inorganic shell. 

The mineral it«(lf, as found in the bed of rock in the 
scAion at RatclifT:: W'cod as already described, iS of a 
bluish-black colour when freshly ob;ained, but assoinet a 
browner tint on exposure : its hardnesa is less than x. It 
is easily crushed into powder between the fingers, and 
has a charaAerittic crispnesst. When heated in a closed 
tube water is evolved, and under the blowpipe it is in- 
fusible. Its streak is of a dark ) ellowish-brown colour. 

A quantitative analysis of tbe mineral gave the follow- 
ing aa its pereaalage compositiott:— 

MnOj = 33-634 
Vti.Oi= 9375 
Ali03 = 22-913 
16-815 
Water— 17"237 

99*974 

This an-ilysis probably does rot show the exaA composi- 
tion of the pure mineral, since it is almost impostible to 
obtain a sufficient qnantiqr eniirely free from the anrronnd- 
ing argillaceoaa matter. 

IV. Di$trikMmt «/ MaOa us RtOdifft Wood. 

80 lar at I an yet aware, there ia only one other spot 
in RatclilliB Wood where oxide of manganese is to be seen 
occurring in the same form as tbe miacnl in the sedion 
previou>,ly described. This ia a few hundred yards to tbe 
east of the latter, and tbe deposit ezhibiu not only the 
same pecidiaritiea but otbera which render it even more 
interesting. Here, as in the previously mentioned case, 
the mineral occurs both at an incrustation and pseudo* 
morphie after rootlets ; but it is also in many parts covered 
with a thin layer of a white, translucent, crrstaliine 
mineral— a highly bydrated phosphate of alumina with a 
proportion of slicate— which, besides, mineralises rootlets 
in an analogous manner to the oxide of manganese. 

In this same stAion, too, there is exposed a lenticular 
mast, 4 ft. 6 in. Ion;; and 3 in. in greatest thickness, which 
is black, earthy, and moist, and evolves chlorine on treat- 
ment with hydrochloric .T:id. It is situated in the midst 
of shales, and most of the small fissures for some distance 
beneath it arc filled with bl.^ck oxide of m.inganes?. 

The oxide of nnnpam-^e ocrurs in many other ri'if.:res 
in and around Iv.itcl-llL- \\'i;oJ, but r.>.'\\ hc:t.- ho .-.bundiruly 
as in the seftions rcicncJ to in this paj cr. The most 
widely fpread form is a thin black film, not sufficiently 
thick to exhibit to the una«sis>led eye any pellet-like 
strudurc, as the c.ise with the mineral dcfctibed above. 
Such a i\\m is to be seen in some of the fisM.rts in .ilmost 
every sciftioii in lliewooil, and tl;c faift th. t ihcoxiJc does 
not occur n lar^rr quantities cannot be owinp to the 
circumstance that there arc no cra'-.ks exposed so large as 
those in which it is found in pellets, miniature columns, 
and threads, but in consequence of its scarcity in the 
stratum from whence it was derived ; for in one quarry 
there arc two faults which produce cavities and fissures of 
a much larger size, and yet these arc well filled with 
brown iron on with a eeoapatatively laaall amooDt of 

•MnOa. 

In the Tiiassic rtrata, on tlie E. siJe of the Red Rock 
Fault, this mineral occurs not Only at an iolUtntion-prO- 

dua. b.it also as a part of the ceoMntii^ SMterial of CMtaia 

thin beds of the sandstone. 

V. Rtjerencei to DescriNions of Depotits of Uydraitd 
MnOa. 

On referring to BischofTs "Chemical Geology"* an 
enumeration of instances recorded before 1854 of tbe 
occurrence of deposits of hydratcd oxide of manganese is 
to be found. Here no less than six casei are mentioned. 

During the repair in 1S40 f of a water channel hewn in 
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tlM rack in the neighbourhood of Niirabcrfc an inroente 
mtm of hydrated oxide of inanKaneie waa oiiKOVered. A 
■ping Mar tbe Cape of Good Hope, whoM waten have a 
tcmperatan of titr F., ia aaid to dapout io the diaebarga 
cbaaatl avaiy iMdt iamaiatioa of the ■•«• miaaral, 
esiendiag to hmm ^Maoea fien Uia spring.* A niaaral 
■priag at Catlabad, dapoaitiBg a maaa reaeaibliag nan- 
gaoite, baa bcaa daaenbad by Kenlen. Braceaaet cx- 
amiaed and deaeribcd In itsif a precipitate of eibla of 
naagaaaaa found i« tbe oaticta of the npiings of Luaaoil. 
A dqioait of dw aaoia miaml tnm the water ia a mioa 
al Pttibtrg baa bean anaiyaad bgr Karataa aad daaeribad 
in tbe " Archive* f&r Miaaralegte, tbe* (vol. td). aad ia 
tW* joaroal, also, NSgeiralh baa gi«aa an acoonat of tbe 
■aAim aad occurrence of the maagaaaM area in the 
Hoatefick, and io Soonwald, on the left bank of the 



VI. Astoeiated ilmtraU, 

The most important minerals associated with the oxide 
of manganese in the strata of Ratcliffe Wood, besides the 
phosphate of alumina alrc.ii\' mtniioned, are brown iron 
ore, calc spar, pear! fpar, iron pytitc«, and zinc blende. 
The brown iron ore occurs in thin incrustations, in fibrous 
siala(flitic mas&es, and in huliow spheres which have, 
especially on the inner side, a very peculiar lustre. The 
calcite occurs in a crystalline state in small fissures in 
almost every fcdlion, an i :^ lound crystallised occasionally 
in the form — }R. and the cnnibinalions — \ R. i6R. The 
pearl spar occurs in many (i'isures beautifully cryktallised 
>n the form — JR ; it is tinged with o«ide of iron, and the 
crystal faces are bent in the charaifleristic manner. Iron 
pyrites occurs abundantly, often perfeAly crystalliMd ; 
and zinc blende is found in small masaea icatterad among 
the ciyitala of calcite and pearl spar. 

VII. ConcluMion. 

Oxide of mangsnese occurs in maay placet in tbe other 
Yoredale strata of tbe dittrid, bat nearly alway* in very 
■mall quantities. It also occarawidely apread tbroughout 
the overlying Millstone Gritei in tbete atrata it nnns 
dendritic marking* radiating ftom lb* flsiwaa ia tbe rock, 
aad coottitntea a pottlon of tba eemealiag aaalcrial in 
many ol lh« conetctien*. 

In tba aaadatonea of the coal meimvea, alao, o«ide of 
m a n ga n eee forma part of lb* ccmanting material ia many 
of tba coacfetionm at n i flu tn. 

In bOt, carcfiri obiervatfon* woald probably riioar that 
aadda of maogaaaae i* ^le as widely diaiributed a* oxide 
of ilea, tba only dURercnea being that tbe former mineral 
generally occur* in defined patche* and ia comparatively 
amall qnaatitie*. The distributing came* leem to have 
aded aa nnivamlly with the one mineral as with the other, 
bat In tba case of the manganese only email amounts 
oneamed, while in ibc caaa of the Irao Ibara waa an 
t valimited supply. 
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dts Sciences, No. tt), May 8, 1882. 
Effecfta produced in a Vacuum by the Current of 
Gramme Machines.— MM. Jartun and G. Mancuvrier. 
— The eflcAs are thoFC of batteries with an intensifica- 
tion due to the enormous tension, and those of the coil 
with tbe intensification which results from a greater quan- 

* L'ltatiM. 1844, 
f ilaa. ds CMn. <f dk^l^tlsb 



tity of eleOricity. When the vacvan taaebad 
12 m.m. tba li^i began to spring out not in the Ibtm of 
a luminous are oonfiaad between the points* bat finm aU 
part* of the carbons with tba ordinary asped of dweaava 
in a Qei**l«i*a tabe; each of tbem ebowed at onca tba 
appearaneea which cbaraAariaa tba two pOlaa with tba 
coil. Tba caibanaaia healed (owhiioaeat in their aotim 
length, and bacema volatttiead. Tbe laeeivar ia filled 
with a blaa g**, wbicb giadoally deepen* ahaoal lo Aa 
calear of indigo^ Tba rapoara then eoa 



sides of the reorfver, rendering tbem opaqae^ and tatml* 
natiog the experiment. The deposit colleded tosemUea 
very fineiyHli*ided carbon, and ditsolvoB tn nitric acid with 
effervescence and incandescence. The nature of this car* 

bonaceous matter is under examination. 

General Considerations on Apparatus for Pre- 
venting Conflagrations or Pyroscopes. — A. Ledieu. — 
The author, after criticising several devices, su;;gests the 
following: He interposes in a single circuit a cylinder of 
a material at once insulating and not brittle. This 
cylinder is filled with a liquid not easily liable to eleAro- 
lisation, and possessing a good conJuft ve power which 
increases with the temperature. At each extremity of 
the cylinder there is a cornpaft p'uf; of tow, throu;;h which 
penetrates a platinum rhcopliorc connedled with one of 
the wires of the circuit. The author recommends alcohol 
for the liquid in question. 

Report apoo AS. Bdchamp'a Memoir on the Albn* 
moiioid8.^Tbie report doe* not admit of i^batradthm. 

Polariaatlon of Bledkrodea and the ConduAivity of 
Liquida.— E. Bouty. — The coododivity of the liquid 
remains constant, in spite of the variety of eleArolytic 
reaAioos of which the eleArodes may become the seat. 
This conduAivity is always greater than that possessed 
individually by the solution oi any one of the elements of 
the mixture at the degree of dilution existing in the 
liquid. Consequently the molecules of each of the mixed 
salts take part in the transportation of the eledricity, even 
when only one of the metals is deposited at the negative 
eledrode. The polarisation of the poBiuve cKclivMle 
may generally be negledied. The pohiii^.ition of the 
negalivceleflrode, very slight for cuircnia of mean density, 
increases rapidly in either diretfliun, and tcnJs, f.ir each 
mixture, to a fixed limit. 

Magnetic Variations of Magnetised Rods during 
Storms. — G. de Lalagade. — Lightning, even ata distance, 
has a real aiftion u{>on the magnetism of magnetic rods, 
though the inHucnce under ordinary circumstances is 
neither strong nor rapid enough to be indicated by tbe 
needle of the compass. 

The Compoaltioa and the Volume Equivalent of 
Pemitffe Add.— P. HanteCnIlla end J. Chappuis.— Tba 
researebea of Iho author* lead tbem to aaaign to tbi* can- 
pound tbe formula N0««4 volumes. 

AAion of Potassanpon Lead Oxide.— .\. Ditte.— 
Anhydrous le.id oxide presents two distinifl crystalline 
foiiii*. In one it is of a rose-red, crystalli^ir.g in tiibci, 
or in solids derived from that form. In tlic other it 
appears intlong 'tcd rhomboidal lamintc or needles formed 
by the grouping of such lamin.x. Its colour may be a 
greenish yellow bunierint^ ufon wl.ite, pure yellow, or 
greenish yellow of difleient shades, and deep green almost 
blai:k. Its density varies from g-iSgg to 9 At a 

si ght rise of temperature all these crystals become red, 
whilst the r:d crystals require to be stfOOgl/ heated 
before losing permanently their colour. 

Chromium Phosphate and its Utilisation in Cbe« 
mical Analysis and in Industry. — A. Camot. — Chro- 
mium is always determined either as green oxide or aa 
lead or barium chromate. It may also be exadly deter- 
mined as phosphate, and this method is often convenient. 
On boiling a solution of a salt of chromium slightly 
acidified, to which has been added an allcaline phosphate 
and eodinm acetate, tba whole of tba chioaiiina i* pncipi* 
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tated as phosphate. This method succeeds both with the 
green and the violet salts, chlorides and sulphates, and 
with the acetates, but not with the oxalates. It is also 
suitable for alkahne chromates, but in this case theadion 
of the phosphoric acid must be cooibiiMd with that of 
■odium thioaulphate (hyposulphite), wUdi adit aa a »• 
dociog ageat. The solniion of chromate, to which is 
added a safRcieet quantity o.' pi'osphoric acid or of a 
pboaphate, then of acetate, and lastly ol hypophosphite, 
and which has been slightly acidified, is boiled for about 
an hour ; it deposits all the chromium as photphata, 
with a little Mlphur derived from the hyposulphite. The 
phosphate precipitated ia a fteen hydrate. It may be 
washed with boiling water, or, preferably, with hot sola- 
ilona fittt of ammeniam acetate followed bjr amoMaiam 
nitrate. On caldBatioa it tama grey, and cmlaina 
aide in tb« pnpMioa of 51*86 pereant. In 
fw aa tch e i on iIm determiaadon « alnmiaium 
{C*m^t*$ JUadiit, Jofy 18, >88i), the author haa shown 
that Moaiioa eaa ba oaadly separated tmn duomc by 
coBverting IIm latter inloaa alkaUii* cbfoOMta^ acidifying 
tha 10101100 slightlj urith acaiJc add, and adding an 
«WMa of sodium phosphale. The mixtaca it boUad and 
filMred to separate the aHiaiiBinm phosphate^ When this 
ia dona, it ia easy to delermiae the chromium by pouiiog 
iato the liqnid hyposulphite, aod, if needful, a further 
qnatitj ofallealine phosphate, and boiling. The precipi- 
tate of chromium phoephate is thea washed, ignited, and 
weighed. The same reaAion is capable of industrial 
appUcatioo. It yielJs an insoluble green colouring- 
matter, which retains, when dry, a very fine shade, aod 
may be used in painting in place of the dangerous com- 
pounds of arsenic and copper. This colour, which is per- 
peAly inoffensive, may also be used in dyeing, as the in- 
soluble green phosphate may be produced in the fibre. 

New Carbo-silicated Compounds. — A. Colson.— By 
heating lo bright redn'.j^s silicon along with lamp-black 
strongly compressed, the author has obtained compounds 
aoswering to the formulse SiC^ and SiCj(^. 

Honolofena and laomeiic Roaaailiaaa. — MM 
Rescaatidil aad Oerber.— The authora conaidar that theic 
cxiMa a aariea of da losajiiiiaea. Tlia differences be 
twaoD any two conaccaliTa tarma of tbia Mfiaa are slight. 
Ia a gaaoal maiuMr, aa tbemdaenla becMoea sBOfa com- 
pKcaied, hfdroeblomta beeomaa mora aolnble in 
watar, ayataWieB lesa laadiijr, aod 4raa 1lod»dola^red. 
wbkh appioaebes mora and more to aiMal. Tba base 
boeomea mora adnUe, tba boiUog'politt of Uie carbon 
risaa, and anbiiitutioDB are efbaad less readily. The 
I of aaiUaa, wMcb in tba inl terms produces valuable 
doom, baeomca lesa muhed, the quantity of am- 
avolmd dcaaasaa, aod tba odennagHnattara ob- 
tdned dye dolai«binaa. 

ConiposittOR of Alb emitted by Vesuvius, Feb 35, 
l8Ba.— L. Ricciardi.— The sample is black, rich in tniall 
crystals of leucile, and fragments of augitc and magnetite. 
It is in great part magnetic, and when moistened reddens 
Utfflus. 

Antiaeptic Propertieaof Salicylic Aeid.— £. Kobioet 
and H. Pellet.— The autbora pioaeaaca adicjrlic acid a 
TSiy efficadooa aatisqitic. 



Ln Mondn, Rtvut Htbdomadairt dtt SeUnctt, 

No I, May 6, 1 882. 

I New £le<;\ric Lamp.— M. Solignac. — ^This paper can- 
not be intelligibly ftptodncad wilboBt tba aceoBpaaying 
iUaatrattoos. 

R a la tfa st between the Btodknmetive Peice of tba 
Baitaiy and the Calmlaa of Daconpoiitioa of 
WMar.<->Or. D. Tommad.— Tba avtbor pointa oat a k> 
masbaUa difical^. Oa tba oao toad, H ia baowa tbat 
fai order to deeampotc a mdeade of water iato iu da* 
i^icakrinai 



adlion which does not 1 berate this quantity of heat is in- 
capable of decomposing water. On the other hand, water 
may be decomposed by means of excessively feeble car- 
rents. Eiiher, therefore, the theiniic iita arc faSc, or 
the true cause of the polariaation of ili ■ rli t orlr^s it not 
yetkaown. The lormer supposition Il i - - aimissible, 
there must be in the phenomena of polarisation something 
which has escaped observation. With a De la Rive con- 
denser, a Daniell element incapable of decomposing water 
decomposes it so as to give off 18 to 20 c.c. of gas per 
mianta. Tbe condenser doea not in any manner change 
tba ajMra of the chemicd reaftion of the DaaidI dement, 
nor consequently its elearomotive force. The sapj>le> 
mentary calories are produced by tbe fiarmation of tiac 
adpbate, wbich ia case of the condeaaer ia doubted. 



Aniialts dt III Sociele det Sciencet IndustritUes dt Lyon. 

No. 4, iSSi . 

Inconveniences arising from Certain Industrial 
Residues at regards Public Health.— M. V'anderpol. 
—The author points out the injurious a&ion of sulphates, 
especially gypsum, in contatft with orgaaic auttlar aad tba 
cartKtnic acid of tba atneaphere* 



Menitemr StuHli/ique, QuitnevilU. 
May, 1SS2. 

Foreign Patenta.— A list of chemical patents, chiefly 
German. 

The Metboda of Qiaiaqoaod for the Determination 
of Urea.— C. Arnold.— The result of the author's re- 
scarcbca ia tbat Qaiaqoaud'a method, aa well as other 
procciiaa for tba dctcimination of nraa by awaaa d 
sodium hyppbtomlte, ia aatitdy oafit Ibr aadyMt itqdiw 
ing scientific exsAness. 

Metallurgy of Copper by the Moist Vtt^.^it. 
Sterry Hunt. — IVom the ClitMiCAL NEWS. 

Dctciminaiion of Small Quantities of Afaealo ia 
Sulphur. — U. Scbaeppi. — Already noticed. 

Caibooic Osida: ila Poiaotwo* Action and ita 
Preaenca in Hooaaa.— M. Otabar.->TlM aatbor coa. 
sidera that tbera ia a grade of dihitioa bdow wbicb this 
gas ceasea to ba daafSoaa. Fodat*a taat—the vsdndiea 
of palladium diler id o ■ te ad a w it peadUa to deleft a p«a. 
portioa of catboaie aside ia tba dr foor tiasao aaMuet 
thaa wbat ia anfideat to csatt a poiaooooa adUoa. M. 
Grabar haa not succeeded ia detoftiag tbIa gaa ia tba dr 
of rooms bested with iron stoves. 

Note on the Determination of Nitric and Nitrons 
Acids as Ammonia.— A. Guyard (Hugo Tamm).— 
Already iaaeMad. 
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MBTHOO FOR ACCUBATB AND SAPTO 
ANALY8BS OF AIR.* 

Mwlbm Prof W Hi «f Ch—h<iy to Wttfa B i M wi Coll^. 



I HAVE made a leries of daily analyses in duplicate of air 
ooUeAed at this place for six months beginning with 
janiuuy x, 1880, and one for six months and twenty days, 
DMiJinuig Oaober z, 1880. The samples of air were 
cofieAed in bottlea with well-fitting glass stoppers. A 
few drops of solution of potassiam hydrate being put into 
the bottle, this was set in the open air, and the air in the 
bottle displaced by sufficient aspiration, the observer 
keeping at a little distance to the leeward side. The 
•topper was then put in place and wet with the potaseinm 
bydrale by iBTcrting the bottle and turning the stopper. 
atpefimCBt ikowed that it was possible to keep samples 
for maliv dne in tbia way with the certainty that they 
reinainea aaoMafBd. 

A memiry pnmewM oied to withdraw the sample from 
fbe bottte. A rubeer stopper ma need to make the needed 
connexion with the pxtmp. Bzperiment showed that this 
rubber in contaA with the alkaline solution does not 
absorb more than a hundredth per cent of oxygen from 
the air in the bottle in twenty times the period during 
which it was in contact with the air used in the analysii. 
TIm pump discharged the air into a jar standing over 
nercury in the latwratory trough of the apparatus for 
■aalytis. 

Thisjsr being lowered, together with the cistern, over 
tin {••ewved capillary end of the eudiometer tube, a 
Mttw'r quantity of air was taken into this tube. This 
qwBtily was measured approximately by using a journey- 
■MB piCSSue tube having a small bore. The quantity 
Med was almott alw»ys the same, and occupied from 470 
to 475 millioietm in lei^th of tbe •ttdiometer tube, when 
tiie pressnraooitvuthMofscalniuioriiiifciiiyof tbia 
MUM length. 

ThisaoaatiljWM then measured accurately with tbe 
■ttDdaid preuure tube. Thia had a Jolly pdnt in the 
vaconm m the level of the am of tba graduation on the 
eudiomeMrtiibe, which aero «M at the top of the tube. 
The levd (rf the mercury in th* HaBdara pressure tube 
being never permitted to vaiy sapte than a fradlion of a 
niUimetre. its vacuum was mnd to remain constant and 
Mdapaind. When the mercury in it had been put in 
COnnsdHnn with tbe mercury in the eudiometer, and its 
nper level had been brought to tbe Jolly point by the use 
cin fiM adjustment, tbe level of tht mcrcnr)- in the eudio- 
meter WM read with A niCfMMpa TOgpifyiBg fifty die- 
meters, and provided with an ey*>piew miaonMlar. By 
this airantsaeat, when everytbine was prepared, it was 
possible to vcriiy the contaa at uie Jolly point, to read 
. the thermometer to the hundredth of a degree* and to read 
tba level of the mercnty in the eudiometer, in km than 
•en Mcoods. Uncertainty at to tbe aAual temperature at 
the instant of final reading waa in this way mostly 
avoided. This reading miOMMPe is carried on a vertical 
^linder wWdi ia solidTy attaebid to tbe firm iron uipod 
wUdi Mppeits tbe whole apparatos. On this cylinder the 
aumlbig of the microscope can be clamped at the re- 
qoiied bei^. The microeeope is then mado toji^ve 
oatinft VMOB of tbe crsdnatMO on the surface oftbe 
•nfioBetcr. This graduation consists of lines not more 

• FMBths^aMTjtaiiCAM^al J«KnMf,voLiiiqMe.4. 



MS 

than the eirirt-tboosaadtb of m iodi irfd% cut with n 
diamond. No enora •nsl Msamtiag to tfM ModMdIh of 
a aaUlinwtra in tbe puts of tho jpidiMtloa wbieb havo 
been need in tbaM anidlyait. dlMina vision ia 

obtabied of tbe nadnatioBi « flat odHMtoMnt moves tho 
nicRwcopa Mrticaliy till tho tonDinallioMOf the eye-piece 
micnawtarealndde with two liOM of the graduation on 
tbo wdinnxt e r . II now the boriMOtal Ibcusiing move* 
OMOlMRiMtiM ariCMMOpO fmntrd about half an inch 
towttdt dm wd i en i e t e r « tm mienecope will give distina 
vision of tbe menlscns hi the tube, and iM level can be 
read by tba divisions of tbe eye-piece nsletometer, which 
represent the divisioM oa tbo miiMO of the labe carried 
forward optically into tto ioMllor. It would be easy to 
show bow fu tho MB of MCb an arrangement is superior 
to that of a catbetOflMter fiw tbe purpose in band, in acca« 
racy, is ftfUitjr, and In afanpUci^ of redaAion fbr n^an- 
sion of tbe aeale. 

The measured qnantity of air was next transferred to • 
jar standing over mercury in the laboratory trough. 

A qaantilgr of hydrogen amounting to about 63 per cent 
of tba air tahea was next measured approximately, and 
added to the air in the jar. This amount was always the 
same, so that any errors which were a fuodion of the quaua 
tity of hydrogen should be constant in amount, and should 
not therefore affed the difftrtnctt of the analyses. 63 per 
cent was used in order that the last and first readings of 
volume might be made with the same position 01 the 
reading microscope. 

After the air and hydrogen bad had time thoroughly to 
mix they were transfeaed back to the eudiometer, mea- 
sured, expanded, exploded, and again measured. The 
expansion was always the same. In the transfers men> 
tinned there is absolutely no possibility of loss or of ad. 
mixture by leakage except bv gross carelessness. The 
only place where leakage could lake place is the stop*cock 
at the top of the eudiometer. This stop-cock was speci- 
ally made for this place, and has not yet been (bund 10 
leak, though it has been tested for ten minutes agaiaat U 
internal vacuum before or after each analysis. 

Two coincident readings were obtained for each near 
surement, though the result was always calculated from 
the last reading. To secure accurate determinations of 
temperature, the eudiometer and pressure lubes are 
enclosed in a bos with plate*glass front and back, contain- 
ing about 10 litres of distilled water. This is vigorously 
stirred, except at the instant of reading the microscope, 
by means of a current of air from a condensing pump 
driven by power. 1 have had no difficulty in gettmg the 
required two coincident readings in half a minute when 
the thermometer was rising ; but when the thermometer 
is falling, tbe difficulty in getting a reading of the thermo- 
meter which shall really represent the temperature 
is enough to make work very vexatious, for an error of a 
hundredth of a degree in the difference of temperature at 
two measurements in the same analysis is close upon the 
limit of allowance. 

Great care has been taken 10 obtain hydrogen of suffi- 
cient purity. In the cirlicr .matyses a Uunsen's decom- 
pcBini; cell of the comnu n turn) w.is useil. It then often 
liappcncd that tlic analysis m;ii!e wilh the fir'^t liyJrogen 
obtained alter an interval of res,t would give results 
showing a deficiency of oxygen of about a hundredth of 
one per cent. Often analyses had to be rejected until the 
cell was freed from conipounds of liydro^en with zmc or 
carbon, which had been produced by low-al action at the 
surface of the .iinc. Finally, a cell was constructed which 
could be every morning connected with the air-pump and 
exhausted of hydrogen, so as to remove these compounds 
of hydrogen with zinc or carbon, whether they had risen 
through the liquid or were still adherent to the zinc plate 
or dissolved in the dilute acid. The cell had a mercury 
stop-cock which interposed a barometric column ajjainst 
the leakage of air into the cell ; but for additional security, 
the hydrogen coming from it passed ihrouoh several 
inches of adive platinum'black. In this way 1 have now 
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secured a aupply of hydrogen which probably never occa- 
sions a difference of a five-hundredth of one per cent in 
two analyses uf tlie same sample. Experiment shows 
that hydrogen may safely be left standing over mercury in 
a clean bell-glass ior a long time. I have left two samples 
for eleven weeks, which samples then were used in a 
duplicate analysis of a sample of air a^ambt a duplicate 
analysis of the same sample made with two samples of 
hydrogen j ast from the decomposing cell. Hydrogen was 
therefore sometimes used which had stood for a few days. 
Duplicate atu^lyses wet* ilwiqw SMdo With dillHent 
Munplcs of hydrogen. 

It maybeobienrtdtliKt the corresponding measurements 
off different analyses were made under identical conditions. 
Tbe calibration error, and the error caused by the imperfei^l 
BMalWiun of the reading naicroicope in iu different posi- 
Uoa$t therefore, disappear from the diffnmces 01 the 
' MS of different samples. Tb« smbo is trae of the 
cnsed bjp the produAion of water Id (h* eadiometer 
B the second and third noeuorements in each ana- 
No conedion has been applied for this error, 
the totribntion of the water above and below the 
cunot be easily determined. The amount of 
~~1flg to the intenor of tbeendiooMler before the 
laol of W Mulysis has also hum made ahrnvs 
aypwdaatalydMiiino. This baa ben accomplished by 
Holndlag a Tacaam in the ondiometer alter the analysis, 
aad tlwlettiag the matcaqr iIm la it iritb a deiemiaate 
vsledty t irtieo the eadiometar ii deta eoaaMsfaUe oai- 
formity is thua obtained. 

In making observation as accurate as is required for my 
purpose, it is very important to keep the interior of the 
eudiometer very clean. A little irregularity in the film of 
water through which the meniscus ts seen will spoil the 
reading, ^fy eudiometer tube is cemented into a brass 
fitting which rests in a seat ground for it in the bottom of 
the enveloping box mentioned above. The eudiometer can 
be disconnedled, removed, washed with caustic potash 
and shot, rinsed out with dust-free distilled water, and 
replaced ready for analysi;^, in an hour. The accurate 
fitting of the ground seat maies it possible to restore the 
sero of the graduation on the tube to the same level 
within the two-hundredth of a millimetre, without even 
the bestowal of any thought on the matter. With this 
facility the eudiometer has been kept sufficiently clean for 
accurate reading. 

It is of course possible that the mean of all my analyses 
with the iiL'w ipf iratus is affcdcd with a measurable 
constant error, tliough no measurable error has yet been 
traced to any atsignablc J^ourcc. But it is certain that 
the dififerences in the means for different periods are 
affeded with but very small errors. iJuring the most 
favourable conditions under which I have uRcd the appa- 
ratus, taking seventy minutes for each p.iir uf analyses of 
the same sample, the mean error of a ein^lc an.ilysis was, 
for half a month, less than the thousandth part ol i per 
cent. Having commonly to work at odd times, and more 
rapidly than this, the accuracy attained has been less ; 
but, for the whole seven hundred and eighty-eight analyses 
made with it, the mean error of a single analysis has been 
less than the two hundred and eightieth of one per cent. 
If, then, two samples of air differ by one-fiftieth of one per 
cent in their contents of oxygen, the fad of a difference 
can be deteded with a degree of probability nearly 
apptoaduDg certain^, at an cxpeoditare of time ooC ex- 
*^ — tut each eanple. 



Length of the Sparka from the Discharge of an 
BleAric Condenser. — E. ViUari. — On discharging a 
condenser and causing it to produce a spark or two, the 
length of the former is not equal to the sum of the lengths 
of the latter, ai 1 tt.c sum of the lengths of IkO tfilAM 
is not always coastaat.— CMR/fM Riomi* 



BBHARKS ON TABLES FOR THB 
REDUCTION TO ZERO OP THE MBA9UVSD 
VOLUMES OF GASES.* 

(AUSTRACT.) 
By BiyWAKD W. MORLST, of RedMO, OWft. 

The tables of Bonseo. Satton, and others, are too boll^, 
from not adopting tlwibnD In widdi Oil iecttitlnriet«UH 
are now printed. 

Many are also clnnunr, giviag levao docioial placee of 
the logarithm. Poor puces ^ve as much accuracy as the 
manipulation requires in any bat the Boet refined work : 
five places more tfaaiD eqoal tho acamiigr of Uw beat mifc 
in gas analysis. ( 

All tables for the] purpose give a logarithm to be sub- 
traifled from the sutn of the logarithms of the volume and 
tension observed, n'he computer, therefore, has mentally 
to t.ik<. lite ..ritbinetical complement of the tabular 
number, in order th^n to add the three logarithms in one 
operation. But sucm ubles, being intended for this om 
purpaeeaalr»oaght\|o givetbia compleiMot hfi 
tion. 

All tables at presenVvJ>ublished use the coefficient of 
the absolute expansion of atr. For refined work, a second 
and even a third corredion \^ then necessary, with a 
second and third tabular number. But by using the 
coeflBcient of the apparent expansion of air, under the 
conditions of measurement in analysis, the whole correc* 
tion can be computed in a single operation, and with but 
a single tabular number, ne same table ma bo aied 
for ordinary work, for ita 1M iOVOhOB flOaNHeVtoboWtiM 
that of any other table. ^ 

For Um meet fofiaed woHt, Unso hatfo to ho thfcea Into 
account the cubical emansloa of the endioou|Hr, tiN 
linear expaasioa of the scale on which pn^uo h 
measured, and the iaeqnalit]r of tlio d sg r e s e of tMMV> 
ctuy.in-glase thsnnometer. Wo iboold thwetbra ui^ te 
the conpnitation of tablea for the porpose meatlooad 
coalBdeat of expansion off air added to that of 1 



Id hjr *te MB of the cubical sxpansl 
w aad of the lioear OMMUNioB of dw 1 

- • * ' 1 of the idei 

Ued by the Aim 



the 

This givea dio coe fld ent ior a depee of the ideal lii 
thenaoneier, and maat now he auutipUed by the flftv 
irfiidiwin fodnee thedegfoteot the dr (henMBM£^tD 



those of the aereaiy themoaieter. \ 

Since the nature of the glass of which a given mercr^ 
thermometer is made affeAs this fador, it is best todete- 
mine the j i nt l ilr.-ft of this fadlorand of the correftion fo 
criors in calibration of the given thermometer by a simple 
process which fjives very satisfaiftory results. A con- 
venient volume of air is measured at a temperature nea 
freezing-point. The same volume is also measured 
about ID , 2iy, and 30. The corresponding temperata 
are carefully obscrveii, but the apparent volumes 
computed without reduction to zero. The table for te 
perature correftions is now computed with that coefKcier. 
which will reduce the apparent volumes at the thre 
higher temperatures to the volume at the lower tempera 
ture. This coefficient will be different in the different 
intervals, partly owing to errors of calibration, and partly ^8 
to the inequalities of a perfedt mercurial thermometer. ' 
With such a table computed for a given thermometer, 
redu&ions may be made, even when another thermometer 
is used, with more accuracy than when the redudiions are 
made from a table which does not regard the diffexetice 
between the degrees of the mercury and of the air ther- 
mometer, and with far more accuracy than when the re- 
duaions are made from ataUowWch Cegttda OOljr tta« 
absolute expamiion of air. 




* Proct*4int* oj tkt AmttUan AuMUUiM /or tkt ditMumtml oi 
W «iw»fsi.r~'' " 
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THB COST OF ELECTRIC LIGHTING Wi 
INCANDESCENCE. 

By WILUAU CBOOKBS, F.IUS., ftc 

TMt foUowfag hllir ippaand in dM timn of JVMsA^ 

1883 

Sir, — For more than b:x months I have had the principal 
reception roomi in this house almo&t exclusively lighted by 
Incandescent eleftric lamps, the cledlricity beini.; ^;fiierated 
on the premises; and as so many diflcrcnt opinions have 
been given as to the expense of lighting by incandescent 
lamps, some saying that clcdricity is many times more 
expensive than gas, wliilc others maintain that it is 
cheaper than gas, the results of myo\^■n private experience 
In electric lighting may not be without interest. 

The dynamo machine — a Fmall Burgcn — is driven 
bjr*3l-horsc power Otto gas trjgine, which under favour- 
wls circumstances will develop 5-horsc power. Owing 
10 die absolute necessity which exists in a private 
booie in this neighbourhood that there should be 
no smell of unconsumed gases and no noise of ma- 
chincry cither in the house or oat in the street to 
unoy my neighbours, it became necessary to add 
silencing chambers to the air inlet and the exhaust 
pipe, and to carry the produifts of combustion high 
up on to the roof. The obstrudlions thus put in the 
way of the free working of the engine necessarily affefi 
the horse-power, so that when a further deduAion is made 
for the power absorbed in running the machinery when no 
eleAricity is being generated, I find I have not more than 
two horse-power available for the production of eleAricity. 
This is far from sufficient to drive the dynamo machine 
to its full power, therefore 1 lose greatly in efficiency 
both in the engine and the dynamo mazbine. However, 
I have only to deal with the fails as they show themselves 
in my experience. The total necessary expense of the 
iutallation has not exceeded ^^300, including wiring the 
house and making the lamps, although the adtual expense 
to me has been much more, as I had to excavate and 
bnild underground rooms for the machinery. Where 
■tables or outbuildings are available, or if a little noise is 
not prohibited, a less expense will give more available 
deAricity, and where steam power cm be used the cost 
will be diminished fourfold. The eu engine requires 
five minutes' attention every day to fill the oil cups and 
•tart it. Once started, it vrill go on without attention for 
■iz or eight hours. It it oveniatiled and cleaned once a 
wedc ; an engineer docs tbit on a Saturday afternoon, at 
s cost of w> wU 

The maximnm elefiric ctirrent which I can get is 11 -5 
unpires through an external resistance of la ohms. The 
lamps fed by the current ue diitribnted as follows : — 

In the library I have ten 3o*e«ndle lamps ; in the 
dining room I have ten 3o-candle lamps ; ia tne drawing 
room I have a cluster of twenty-one 4-candle lamps 
in an elefirolier in the centre of the room, and six 20- 
CSBdle lamps. One or two lamps an in other parts of the 
l{ the total number of Umf* about the house being 
\ 50. I cannot, bowtvcTt bitve tbit number alight at 
B,M tbe machine as at jpresettt driven will not ned ao 
It is, however, sufficient 10 UghC aBjr two toooM 
JP, and the third partially. 
Switcbes are placed in cupboards in each room, so as to 
turn any desired comUaatioa of lamps ofi and on. Main 
l^s, cnttiog off tbe wfaoh «f tbe current at once, are 
^aced in tiie ea^ iooa« and alao in my laboiatoiy at 

NM t« Ihi 



the nudn wiiea di*«c|a 

Owing to inexperience in adjnsting tbe itfBngtb of 
tbe cunent to tbe kind of lamp used, and to tbe variety 
of systeaii, Ike, I waa then testing, the breakages daring 
Uw lirat three months wcfo eeniewbat numerous. For 
the laat thiee months, howevar* oince nassing tbe cxperi- 

I tenduaiM ^yatca, I b«fn 



naed lamps made bgpnqPMlf, and tebig iUi tiinn only 
one lamp has gooe> 

The gas bnmt in the MfiUM when the machlas ia fad- 
ing its msximom nnmbcrof lamps ftwenty-twoaoouidb 
lamps) is about 550 cubic feet in five honrs, costing, at 
3s. 2d. per tbonsand, is. gd. Assnming that the light ii 
required on ao average five hours a night all the year 
roand, this woatd come to £t 9s. a month, or £31 xys. 
per annum. 

To obtain, not an equal amount of light, bat a Csirly 
good light from gaa, to replace this amount of electric light, 
would lake 30 gas-bamers, each burning 5 feet per hour, or 
750 cubic feet in five hours, costing as. 4id<iOC;()te.M. 
per month, or 48. 6d. per annum. 

The expenses, tberalbva, | 

EltetriMt— 
Oaa 



Engineer oacB a 



to cl«u 



and oil 



9 o 



o 10 o 



a ig o 

Lighting by gas aloM 366 

Balance in favour of ele^ricity per month 076 
Or per annum .. .. £^ i-j 6 

I have hen dmrgcd only tbo cvmat ciM i i a e ai 
Striaiy speaUng, I oifbt to ^aige iatami ana wear 
and tear, but these aio sMte than OTwwter balencwl by 
the incidental advaatafoaef aWbic l^Hag. Widi it fbt 
ceilings do not get Uackencd, the cnruina am not sailed 
with soot and smoke, the decorative paint WOdt ia not 
destroyed or the gilding Umisbed, the Madtam of booka 
an not raited, the air of the toon femaiaa com and fieih 
and laaot vidaiad by the hot flmea ftom bomt or aemt« 
borat gat, while fira^isk ia ainest annihilated, aa no 
lodCers are oaad, and tbe laape are high up oat of raaeb> 

In the above atatement I hweeempared eieadc i ^w i tii 
gaa aa aa iXaadaating agent. Tlte is giving gaa an aafidr 
advastage. Tha twenty-one eleAtic lampe ia my dnnrira* 
room do not leplace gas lets, but wax caadlsa, whilst the 
incandeacent laom la the dining-room enlace candles 
and oil lampa. The aAaal expense of thiase per nii ' 
oomaa to febnm at km tinma tbe eoot of eleftrie 
mination. 

Moreover, I am ft ad acta g aqp eleflihlly at 
vagantly dear latti Tha ^namo asacUna « 
afaont hdf pewar, aad thla giaai|y radaoea Ita 
wMIe Messn. Cmdegr tall mo thai a 
over 100 feet of gaa far boar ought la gfva 
povrar I get oat of the engine; end dadtfaaa ilwonUdo 
so were it not fa the Mck ptaMOfe peodnoad by tha 
silencing boxes. 

When eleAricity is laid on to ear hoatM as gas 
is, all these extra expenses and diflicallfa will daappear ; 
and if, as I hope I liave shown, eiedbicity, beavi^ 
handicapped aa it ia in a private house, coopavaa 
favonrablv with gaa even in the matter of cost, it will 
neceseariqp be far dieaper than gas when it is supplied 
limitation.— I am, ^c, 

WiU4AM Caooua. 
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7, Keasiegton Park Gardeos, 

LoDdoo. W., Jon* ist, tSa*. 



at XMtfft and Ma Aeld ia Notab 
PropertioDa ia the Water of the Dooi 
Dlanlebit^Ia 1 0^ of Dead Sea water lima ia a«. 
tiQrof Uihia aolBcieat to abowtbeaMAnaof lUai 
ataace at leaai a thonaaad ttaaea. The aama 
tains also ao aandi botadc add that it can be pcaAicalljr 
recognised in the pndaft of a single cc of this water 
Heaca tha anther lafaa that tha pieieat waters of tha 
Dead 8aa ntathaitaidaao of an talaad aaa analogous to 
tha Gaapiaa at tba gafabogalw^ Ctmftn Ximfa. 
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NOTBS ON THE DETERMINATION OP 
PHOSPHORIC ACID. 
By OARL MOBS. 

Jovlie's method for deUrminrng the componndi of phos- 
phoric acid soluble in ammonium citrate preicribes the 
volumetric estimation of the ammonium-magne«ium pho«. 
phaic with a solution of uranium. The precipitate is to 
be dissolved in dilute nitric acid, the solution slightly 
supersaturated with ammonia, and the precipitate re- 
dissolved in d:lutc acetic acid. This method of treatment 
introduces into the solution too large a quantity of neutral 
ammoni.-ical salts, which arc known to have a retarding 
effccft on the appearance of the final reaflion with potas- 
sium ferrocyanide. It is also known that large quantities 
of neutral calcium and alkaline salts have the same dis- 
turbing influence, rendering the results always too hi^h. 
It is hence of great inipcrtancc, in determinations with 
uranium, to keep within the boundaries which were ob- 
aervc'l in bt.ui J^ii'.ising the solution. This state of affairs 
has led ti.e author to obtain a double standard for his 
uranium solution ; the one for solutions poorin lime, such 
as suptrrhcsphate!". .Mejillone's ^uano, &c. ; and the other 
for solutions iilI: in Inix', 1^1. c ti'ic marl phosphates. The 
differcncL.'^ uri; i.ct vei> ^ur.Lidcrablc, but still enough to 
have a iiL.lict;ab]e ttlL.t in ilic- rcs'.ilt. Thus for supcr- 
phoHphat':s i c.c. of the uranium solution represented 
0 004 1 phosphoric acid, bat far nail phsapkatct only 

0-0039 grm. 

The autlior has unJcrtnl-ien to determine, by a series of 
comparative experiments, tiic influence of combined am- 
monia in titrating ammonia-magnesium phosphate whh 
uranium, and also to decide in how far this ammonium 
compound has a rctardin;; aftion iipun the appearance of 
the final reaction. Tor this puipose he prepared a solution 
of pure calcium phosphate in dilute liitric .itid. In one 
series of experiments portions (jf to c c. of this solution 
were mixed w:th eotiiun. an-tate and titrated with ura- 
nium. In the Eccund bcncs tlic liir.c was thrown down 
with ammonium oxalate, and the phosphoric acid with 
magnesia. In both scries coual quantities of uranium 
solution would be consumed if tha ammOBhUB CBUpOMd 
bad no disturbing influence. 

In di.'LCl titration the average quantity uf uranium 
solution consumed was g'^Cc.c. If the phosphoric acid was 
precipitated as ammonio-magnesium plUMflliatat dinaWad 
and titi..ted, the average was ^i";. 

These experiments prove tiiat there is a sufficient 
agreement between the two processes if in using the 
second or indireil method the precaution is adopted of 
allowinc; the precipitate and filter to stand for some time 
in a v.arm place, so that th* ikaa aouMwiaof tbawaaUag 

^water may evaporate. 

In vol. xlx., p. 150, of the Ztitschri/t, the author h.as 
communicaitd a process for determining phosphoric acid 
with uranium in presence of iron. This process he has 
since then frequently proved, and can recommend it to 
technical .inal\ :Us as accurate. 'I'h.e jiroccdurc suggested 
is found tedious and disadvant.igeous, so tliat be has felt 
induced to adopt a modification. In his original iv.emoir 
he proposed to throw down the ferruginous soh;tion of 
pliosphaie partially sviih uranium, and then to add so 
much potassium ferrocyanide as sulTices for transforming 
the ferric phosphate. This transformation 'u often in- 
complete if but little iron oxide is present, as in animal 
charcoal and guano. It is hence every way better to 
throw down the iron with potassium ferrocyanide before 
precipitating the phosphoric acid. Filtration is in eitlier 
case unnecessary. Instead of precipitating the iron with 
pulverised potassium ferrocyanide, as direAed in the 
author's first memoir, he prefers a 5 per cent solution, 
which is introduced into a small bulb-pipette drawn out 
below to a fine orifice. To regulate the outflow of the 
liquid a glass tap is adapted below the bulb. 

Wbea precipitatiag a femgioout pbospbatic soloUon it 



is needful to ascertain previously how many drops of the 
ferrocyanide solution are necessary. The solution is 
dropped in UU a drop of the liquid gives a faint reddish 
or brown cobwatioo. To a second portion there ara 
added one or two drops liswer, and U ia aacartaiaed fa^ a 
second Ust with araninm solutfM if tha iMwIpiuuoa- 
point has b«en laaahad. It la nsetnafjr •» wont tba 
drops exaAly. In nMtaUnigteal or miniac aa laMl i lini a ata 
where ores of the tame clau are alwaya examtnad. a 
single determination of the number of dit>pB is anffidaot 
to show how mndi fienoqraaida eolation ia ahnnra to ha 
used for tha madpitaiioa of the iraa. Mdhe kHfi fir 
Analyt. Ckmut* 



ON THE 

ALKAUNITY OF POTASSIUM MONOCBROHATB 

AND ON THB 

TRUE COLOURINQ-MATTER OF LITMUS. 
By M. UCHTBR. 

Potassium monochromatc in solution reads upon turmeric 
and litmus like an alkali. This faA is the more remark- 
able as it is a neutral, well-crystallised salt, and its be- 
liaviour in other respects cannot be harmonised with 
alkalinity. This alkalinity may be explained either aa 
due to a mechanical admixture, derived from the prepara- 
tion of the salt, or to a peculiarity of a chemical nature 
and essential to the existence of the eanponndi at to tha 
oxidising aAion of chromic acid. 

Of these three views the third has been proved by the 
author, by means of very simple experiments. The first 
has been refuted by the following experiment: — Pure 
potassium monochromate was dissolved in water and pre- 
cipitated with alcohol six times in succession, by which 
process any caustic alkali would be removed, since 
potassium hydroxide is soluble in alcohol. The salt, 
after being thus purifieJ, reacted as before strongly alka- 
line. The alkalinity is therefore due only to the behaviour 
of the chromic acid as an oxnlisinj; a;.jcnt. To determine 
this point litmus, tuimeric, and pbenol-phthaleine were 
applied comparatively, l lic solution of the salt gave, 
with the red colour of the litmus, a green mixed colour, 
and with ted litmus paper a bluc green. Turmeric tinware 
and paper were turned to a permanent dark red-browrn. 
Solution of phenol-phthaleinc and paper saturated there- 
with remained unaffefted. But if a trace of alkali was 
added to the monochromate the well-known intense red 
colouration of phenol-phthaleine was .it once apparent* 
This indicator is decidedly preferable to the others. 

Herewith a proof is furulshcd that potassium mono- 
chromate does not exert an alkaline reaction in the first 
moment, as in this case the reaction of pbenol-phthaleine 
would appear, but the alkalinity is first produced by the 
intlutiice of the chromic acid upon the colouring-matter. 
The author advances here two suggestions which both 
bcein very hazardona, aaflKtbcrRaauchiaaaadadtoptm 

a positive result. 

1. The chronic acidoiidbaatibaaalamini^aatteraa as 

to produce colonred compoonda. 

2. In the osidatioo of the colonring-matter the cbromate 

ia dacompeaad, and canttic alliali ia liberated, which 
aOa vpoo tha ooloaia. 

The former hypothesis is preferable if the adUon of tha 
chromate is kept in view. If red litmus paper is spotted 
with a solution of the chromate it turns green at the 
edges. In other words, the chromic acid oxidises the red 
colour to a blue compound, which forms a green with the 
yellow colour of the excess of the salt. The blue litmus 
is therefore a product of the oxidation of the red, wliicb 
must be regarded as the original colouring matter. 

Another proof that the blue is a compound derived from 
the red is already known. If blue litmus solution ia pro- 
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in a closed bottle the liouid loses its blue colour 
■cqiiires a reddish tint. Ii poured upon a plate, so 
Hbat the air has everywhere access, the blue colour is soon 
natorad. The air exerts here, without doubt, an ozidisins 
aAioD, though less rapid and energetic than tint n 
duoinic Mii.—Zritukri/t jur Aualyt. Chemit. 



OM TBS 

BYDHOSULPHATB OF NICKEL SULPHIDE. 
By H. H. BAUBIOMV. 

In the aflion of'sulphurctted hydrogen upon a solution of 
nickel nulphatc the author describes the progressive for- 
mation of the metallic sulphide to the existence of a nickel 
sulphide hytlrosulphate, a compound which in consequence 
of its Btability be ni; v.i:iable wilh the temperature and 
the conditions of the medium would ad by its successive 
decompositions and reformations, and determine thus re- 
adions which sulphuretted hydrogen alone cannot produce 
under the same circumstances. 

It is found on filtciing a liquid in which nickel sulphide 
has teen thiuwn down by the adiion of sulpheretted 
hydrogen that, if this filtration is not cffeded until the 
sulphide has tucn deposited, the odour of the sulphuretted 
hyarogen bciomcs niuie penetrating on pouring upon the 
filter the portion of the liquid charged with suspended 
sulphide. It is therefore not surprising that the analysis 
of this precipitate, washed and dried, all causes of apparent 
alteration being excluded, has never yielded results differ- 
ing from the exaifl composition of nickel sulphide, NiS. 
As the hydrosulphate cannot be isolated, the author proves 
its existence indirc(rily. 

In one of his experiments tl.c excess of sulphur over 
and above the wciglit answering to the composition of 
nickel sulphide has been as much as 14 per cent. This 
excess of sulphuretted hydrogen can only cxi.st in the 
presence of the nickel sulphide, and it is by no means due 
to a simple physic.1l condensation by the sulphide. If the 
same experiment is repe&ted with xinc the same excess of 
sulphur is found. The author has shown that nickel sul- 
phide a(fts chemically upon the solution of acid nickel 
sulphate in presence of sulphuretted hydrogen, whilst zinc 
sulphide does- not ad in the same conditions as nickel 
sulphate, as inveisely the author shows that zinc is not 
precipit.nted from a solution of acid sulphate in the pre- 
sence of sulphuretted hydrogen by the metallic sulphides 
which throw down nickel under the same circumstances. 
If nickel sulphiije and zinc sulphide retain solphuretted 
hydrogen in consequence of simple condensation, that is 
to say, in the same j liysical state, both ought to ad chemi- 
cally in the same manner. If they ad differently it is 
because there is more than a difference of physical state. 
Sulphuretted hydrogen forms with sine sulphide 
and nickel sulphide true combinations, i.e., hydrosulphates 
of sulphide. Experiment confirms thus the Ibeowtic pre- 
vision announced by.M. Berthelot relatiVB tO the Cnatwee 
of the hydrosulphates of sulphides. 

The causes which govern these differences of aftion of 
various metallic sulphides upon the solutions of the acid 
•alts uf other metals in presence of sulphuretted hydrogen 
Will be the labjcd of a special memoir.— CoM/<««jt«fHnu. 



Laws of the Solubility of Carbonic Acid in Water 
under High Pressures.— S. Wroblewski.— The tempera- 
ture remaining constant, the coe£Bcient of saturation (i.«., 
the quantity of gas measured in c.c at sero and under 
the pressure of one atmosphere), dissolved in i c.c. of 
water, increases much less rapidly than the pressoitt and 
tends towards a certain limit. If the preMttftt fMUiat 
constant, this coefficient aagmeokl M dw 
diinioiabei.— CaM^tf* Rndm, 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Thurutay, Junt 1, 1882. 

Dr. QoamT, F.R.S., Prcaideat, in the Chair. 

TMb following certificates were read for the first tim«r-> 
T. Hughes, H. Jordan, L. Reed, E. S. Spalding, P. Q. 
Saaferd, J. E. Stead, C. J. Waterfall. 

The President then called on Mr. Warinoton to read 
a paper " On titc Dcti-rmitiation of Nitric Acid in Soils." 
As to the taking a sample of the soil, a detailed descrip- 
tion of which the author promises to give on a future 
occasion, it is important to sample the tub-soil as well as 
the surface, and to take the samples after dry weather. 
Thus Uoussingault, August g, 1856, found that after dry 
weather the surface soil of n kitchen garden contained 
nitrogen as nitrates 29-2 per million ; a few weeks after, 
August 2g, rain having fallen, the nitrogen ■- 1*2 per 
million ; Odober 10, after dry weather, the nitrogen was 
41*3 per million. It is necessary to dry the sample 
speedily, else nitrification proceeds. Dryin;^ at 100' may 
occasion a loss of nitrates in proportion to the wetness 
and mass of the soil and its richness in organic matter. 
Drying at a high temperature also greatly increases the 
soluble organic matter in a soil. The plan adopted by 
the author is to break up the soil to hinall pieces, place 
these in paper trays, and dry in a stove at 55' (the tem- 
perature at which Schlcesing and Miintz state that nitri- 
fication ceases). Soils thoroughly dried in dry air seem 
to undcrj^f) verv little thang--! by keeping. The method 
commonly used to prepare an extrad of the soil is to 
shake 500 or xooo grms. of soil wilh its own or twice its 
o%vn weight of water, and take a known portion of the 
solution for analysis. This melhod is tedious and yields 
a very dilute and turbid extrad. The author extrads 
300 to 50D grms. of dry powJered soil with cold water, on 
a vacuum liter, until 100 c.c. have passed througli. This 
extradion talvcs I'roin ten to forty-five minutes, and all 
the soluble salti can be extradcd with the utmost ease. 
Thus 7 lbs. of dry powdered soil, in a column 8 inches 
deep, were extraded with cold water. All the chlorides 
and go per cent of the nitrates present appeared in the 
first 150 c c. of extrad. In dry soil, if free from fissures, 
a descending column of water dissolves all soluble salts 
at its lower edge, and pushes the solution before it until 
an area of discli.irgc is reached : thus tlic salts arc ob. 
tained in the form of a concentrated solution. If, on the 
other hand, wet soil is employed, the whole of the water 
must be expelled to obtain ail the soluble salts present, 
and a large and dilute extrad is therefore obtained. For 
tlie analysis of the extrad, the Crum-Frankland process 
was at first employed ; the greater part of the organic 
matter has to be removed by treating the highly concen- 
trated extrad from the soil with strong alcohol, the filtrate 
being evaporated to dryness and diisolved in a email 
quantity of water. If a drop of dilute hydrochloric acid 
be introduced with the purified soil extrad into the 
shaking tube, to make the adion on the mercury mora 
energetic, very fair results, if the amount of nitric acid be 
not too small, may be obtained. The determination of 
the nitric acid is nowmade by a modification of Schloesing's 
method, the nitric oxide being measured. When this 
method is used no purification of the soil extrad is re- 
quired, and much larger quantities of nitrate may bo 
operated on. The resnlta obtained by this method are 
rather higher than tiioie yiaMed Iqr the Cntai>FnjiUaod 
procese. 

The Pebsidbnt said that the determination of the 
nitrogen in a soil was of the utmost importance, but until 
the method of colleding a true sample of the soil was 
iatrodaced, it was difficult to know what the leeolu ob< 
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laiBtd really repreiented. When at Rothaantted * 
balance of toe nitrogen given to the land as manure and 
the quantity present in tne crops was first struck, it was 
found that only one-third of it could be accounted for in 
the crops. It was suggested that the excess accumulated 
in the nil, but it has been proved that this acounoltttlon 
mied not with the quantity of manure appUodi but With 
«he growth on the aoUi with « bud giowtb no aeenanila- 
tion took place. Thte qPHtion «■ to tiw iftilBBtt bt* of 
tb« nitiogca lo«t wm om of tho graalait ImpoiitBM Id 
agricaltonl cbemittry. 

Dr. Ri 'if^Ei.:, then read a paper " On a Sftclrofcof'ic 
Stud) of Clilvri'l-ir,!!," by Dr. Russell and Mr. Lapr.\!k. 
The rii'.tl.crs l.iixc tndL-ux oured to throw some h^ht on 
the piej'eitius auiJ lutuic; of this body by followirn» out 
its speifitoi-ciii'ic i.lKin,;es. The colouring-matter was 
usually cxiraaei hy a mixture of alcohol and ether. By 
chloroj liyll tlic :iutl;orK mc.in the body or bodies giving a 
partitvi'i.ir absiurption-^pcLtrum, and they have assumed that 
a part KuLir absorption-spcfkrutn is ,i complete identification 
of a p.irticular substance. In all leaves investigated by 
the authors, chlorophyll exists, and is extraAed hy alcohol 
and ether, the solution giving the well known .ibsorption 
•peArum of four wellmarked bands. This substance is 
exceedingly sensitive to the aclion of ac.ds, a mere trace 
of hydrochloric acid nitering the absorption-spedrum, 
causing one band tu disappear ; the addition of a further 
quantity of .tcid ^;ives .mother well-marked absorption- 
spefttuuj. i lie action of hydrochloric acid takes place in 
two stages, both charaderised by absorption-speftra. The 
first is called by the authors the " half-acid " i-pedrum ; 
the second the " acid " spedlrum. This adion is not 
peculiar to hydrochloric acid, but is also brought about 
by sulphuric .~;nJ nitric acids. If tartaric, citric, or oxalic 
acid beuted tlie aiflion ceases at the half-acid stage. The 
same iK(l!-:icid ^peiftrum can be obtained by evaporating 
to drynes<> a solution of chlorophyll at 8o', or above : the 
residue cn re-solution gives the half-acid spedrum. If a 
chlorophyll solution be precipitated by alum, it is converted 
into the half-acid substance, but b.isic lead acetate pre- 
cipitates the chlorophyll unchanged. The leaves of some 
plants, as the vine, &c., yield juch an acid cxtra>ft that the 
chlorophyll is converted into the h.ilf-acid modification; by 
adding calcium carbonate during the extraction, a solution 
of normal chlorophyll is obtained. Alkalies produce a 
charaAeri Stic change in the absorption-spectrum of chloro- 
phyll ; all the bands disappear except the well-marked 
band in the red, which spreads to the blue. I3y the 
further .nCtirn of caustic potash or soda this broad 
band ,nli;s into two. The half-acid modification gives 
with alk.iltes a speCtrum distinct from that Just described. 
The onc-bandcd spectrum produced by the adlion of 
alkalies can also be obtained by precipitating chlorophyll 
with copper sulphate, washing the precipitate till free 
from copper, drying, and dissolving in alcohol and ether. 
This one-banded modification seems to be most stable ; 
it can be dissolved in strong sulphuric acid and re-precipi- 
tated unaltered by dilution with water. The authors have 
also made some experiments as to the atftion of light on these 
substances. In conclusion the authors referred to the 
various tints of green in young and old leaves, and suggest 
that the light ttnt night bo dao to dttatkMi of tho chloro- 
phyll. 

Some photographs, by Capt. AMKWVt of tho VWioua 
•bw>rption-spe6[ra were exhibited. 

After a short discussion, in which Dr. Schnncic, Prof. 
Lanknter, and Messrs. Smee and Cross took part, the 
Society adjourned to Jun»ij, when a ballot for the etec- 
thm m Fellowa will be bdd, and the following papers 
fMd t— "Note on tii« Prenration of Amido-^>naphthol and 
Quinone,'* by C. E. Groves, '*On Hsmatein and 
Bnnliea," by I. J. Hnmmell and A. O. Perkin , " On 
diO Dotemination of Nitric Acid as Nitric Oxide by means 
Of Mo RMtfott with Fenona Salts," Part 11., by R. 
WtttaglOB. 
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scon's Encyclcpadia of thetitdutlrial Arts, Manufacture*, 

and Commercial Products. (Division V.) Edited by 

C. G. Waknford Lock, F.L.& Loodoa and Now 

York: E. and F. N. Spon. 
Wb have here the concluding part of Messrs. Spon's 
gnat oadertaking. In the preface attention is justly 
caBM to the prominence which has been given to raw 
commercial produdls. These are here dealt with on a more 
comprehensive scale than in any similar pabiicfttioo in the 
\M'.f:,v.A'^-Q, and the infonnatioo thus given cannot fail to 
be v.ilu.ible to, and valued bf, O large part of the commu- 
nity. The oils and fats, gams, retins, starches, tanning, 
and dye- wares have been described With remarkable care 
and fulness, and even the less knuwo and for the present 
less important— articles are not overioekad. Thecomplaint 
is made, not without a show of reason, that the average 
British manufa^Shirer is ignorant of the needs of every in- 
dustry but his own. Heice ha it apt to overlook service- 
able raw materials, and tobo ignorant of possible mode* 
of utilising his refuse or waste. The profitable applica* 
tion of waste is, indeed, a Mbjea which has been in view 
through the entire work, and not a few saagestioMham 
been thrown out in this direction. We have, however* 
aoroetimes doidrts whether the public is not too sangoioe 
in iu czpe<tiuions of tlw benefits to ha derived from the 
tttilisatioo of waste. Reference is often made in speechea 
and in the presa to the benefit which the alkah mana- 
faaorers have derived fiom having been compelled to con- 
dense their hydrochkric add instead of turning it out into 
the air ; bnt, in consequence, the supply of hydrochloric 
acid has become so abundant that it is scarcely marketable. 
It has been tised in the manufadore of chloride of lime to 
snehan attaat that dM danund te that article is neartr 
otatripgad by tte aapp^. Soma one iatbereibce wanted 
who can paiM oot a aaa for this add on the spot w^re it 
is pcodoMd. Bafim tlie by*prodaas and refuse of our 
chemical waiha can ba profiubiy dealt with inland, trans* 
portmnstbanndidai^than it is. But aa Mr. Peter 
Spence, of the Mandwa ta c Afamt Wodta, has most ably 
shown, exorbitant and aiMtraiT lales an charged bjT tho 
railway companies, who have bean fiMMiably permitted to 
gat many of the canala into tbdr handa, and thus doaway 
with oQ chaoGO of oompatitifln. 

Tutniiiig to the variom aahitancas daah with in thia 
vdvflM waaottcoafadier brief laaionon pigamnts. White* 
laadii dhHMldMdlnt«alhNa,oaiyoneof the variooapto* 
cesses itaf fta m snafaflare being described, and that, too, hi 
the briefest nunner. Brown pigments, each as themnbers, 
are omitted entirely. Under yellows ws miss cadmium- 
yellow, Bovahubiefot itspetmaoenoe,aed thalenonaad 
orange vatietioa of cfanmcte of tend havo alaohoen oitf* 
looked. The naddbm Car grinding paint iaflgoied and 
described at conBHaEshla iancth. 

Pottoy in itavarioaabiancbes is discussed in an eatao- 
sive article, whidi ia ahandantly illnstnSed. 

The sedion on ** wdnoBS and gnmmy substances ** is 
one of the longest bi the entire work, extending to up* 
wards of 70 pages. We shoaU think that these two great 
groups of vegetable products had better have been treated 
separately. The distinAiooa between gums and tesina 
are indeed pointed out in the bednntng of the article, bnt 
as they are afterwarda described together alphabetically 
it is possible that the reader will sometimes feel at a loss. 
The tabular scheme for the deteAion of true resins, gum- 
resins, and balsams, taken from Hirachsohn, will be of 
great utility in the analysis of medidnoii vanuihaa» and 
other mixtures of organic matter. 

Common salt is very ably treated from a chemical and 
geological as well as from an industrial point of view. 
We find mention of the curious fa^, that if the whole of 
the known deposits of rock-salt in the world were to be 
addadlotiwwntMtof Iheocoan tberwonldhalniaoita 
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standard of galtncss to an insignificant extent. The bulk 
of rock'Salt which the evaporation of the entire ocean would 
yield is estimated at 4,419,360 cubic milcjs. 

On the eaatera coast of the Caspian a very curious 
phenomenon is in progress. The Kara Doghaz is an 
estuary nearly leparated from the main body of the sea 
by^a bank throagh which there is an inlet. The evapora- 
tion from this gulf is so great that a current continually 
sets in from the main body of the Caspian ; and as there 
is no return current, the water of the gulf becomes more 
and more saliferous, and a deposit of salt is in course of 
formation. In process of time this gulf will be cut off 
from the Caspian, and will then be dried up and become 
an extensive deposit of salt. What renders this supposi- 
tion the more prcibablc is that there are along the shores 
of the Caspian, but now detached from it^ emial salt 
lakei la variout stages of desiccation. Theee phcBomeaa 
may be commended to the notice of all who are anxious 
to form an internal sea in the Sahara. 

In the seAion on silk there is a careful accooat of the 
produA of the common or domesticated silkworm, aad of 
the so-called wild silks which have been of late so care- 
fully examined as to their industrial capabilities by 
Mr. T. Wardte, M. A. Wailly, Major Couasmakcr, and 
others. 

Under the head " Skins " we find mention of the curious 
DaA that salmon-skins make leather as tough as wash- 
katber aad about the thickness of dog-akin. The im- 
MrtatfcM of go*t<eUaa from British Soath AfUca amoonts 
b • dnde year to upwards of gootooo* Tlutt so maay 
goato esst there fully explains die tredess and add state 
of most of that region. 

The soap manuuAure is ably and fully described. We 
find mention of the adulterations of soap, but it is brought 
under the notice of the reader that a soap free from any 
impurities may do mischief if it has not been skilfully and 
carefully prepared. Unsaponified fau and fitee alkali are 
often the cause of much trouble to woollen manufadurers, 
dyers, &c. An instrudive case is given where a good soap 
had produced unsatisfaftory results because the con- 
sumer's workmen had not taken the trouble to dissolve it, 
but had applied to cloth — probably In fnUIng— a solution 
containing undissolved pieces. Tnls lattiuic« shows how 
much chemical manufaflurers are at the BMrcy of careless, 
or probably malicious, workmen, aad may explain, if it 
does not justify, the questionable meaas sometimes used 
to secure the good win of the latter. 

The chapters on starches and on the aatringent or 
tanniferous drugs are of a satisfadory dursAer. Tlie 
determinations of tannin in the varions wares are accniate 
as averages, and agree with the comparative eSdenw of 
the various drugs in praOlce. Till recently the poUiahad 
ai^jmes of such produOs were wild in the extcenN. 

The work Is provided with a most elaborate index. In 
sarvqring Uiis encydopsdia ai a whole we can hava no 
donhtimteveraitoiMgmtvataM. Tbevatiomattldes 
fatflMwotfcareof confieaac equal la diotaagboaas and 
aeeoiacy. Some of tinm auqr pefbqii be eoosidered 
aaatCMiatily lou^ uddkt otbam might bavc heea usefully 
•BMaded.' Baitbenadecfiadahereabondance of useful 
Inftii niatiow which ao otlwrwork ia the language would 
aoovcu 



Oiotogical Map of Sutherland. By M. FORSTSR HSDDLS, 
M.D., President of the Miner^iJogicsl SociMy* Bduu 
burgh : \V. and A. K. Johnstone. 

This excellent Map is the twenty-first number of the 
ituuralt^ieal Magagbtt, and Is ananged to §M up for 
the convenience ofthe travelliag geologist, who with fuch 
a guide will find the study cf tba Satfewuid faiDiatloas 
amdi facilitated. The scahiitwoadkatotbeiBGh; tbe 
•Qgraving is very daar* aad, besides, the cokantlon 
■bowiag the vaiWHa kailBg straU, the dips, aaHrtiasI 
Ubc^i aad finita an lofllt iiliiii 
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CtmpUt Rmdvs Htbdomadaires des Statuts, de PAtaiM* 
dn Seuaeot No. ao, May 15, 188a. 

SyndMida tS Vaiiatta Oiipuiie CoBapomada b* 
means of tba Bledrabaia af Water aad of Asia, 
Alkaline, and AkoboUe Matiaaa with Bladkiotfea 
of Carbon.— A. Bartoli aad G. Pl^aiM|i.*-lB nNafehas 
on galvanic polarities, one of tba aaOofi had ab w wad 
that coke, charcoal, or gra|lilte» uadec the aAloa of tba 
cunaat, is disaggregated. Vniilst tba deAfolyta It 
bladnaed more or lesf acMionliaf to its aature aad diat 
of thacaibon, the gas evdvcd atm positive pole was below 
tbe aoraial volume. The immedialB ol|jeA ol the present 
resesrches vrss to aseertain what bwaasa of the oxygen. 
They experimented with graphite^ cahe, and wood caarw 
coal purified by treatment with dilorine at high tempera- 
tures. With coke or charcoal as positive eledrode, and 
distilled water as an ele Aroly te, they had to employ a battery 
(exaoo Daaiells} to overcome the resistaace of the 
voltameter. iUter the current had passed Ibr two daya 
tbe eledn^ne had a brown colour and a slightly add re* 
aAioa. Tm battery was then reduced to too Bnnsen 
ckaMats, aad aAer ten daya ao Buassas wen sufficient, 
which aAed ibr thirty days. Tbe water became black, 
the eleArode, which weighed about coo grms., was totally 
disaggregated, and at the bottom ofthe voltameter there 
was a thick muddy deposit. On andyaing the dedrolyte 
there was found mellitic acid and some of its derivatives, 
such as the hydro-melliiic, pyro>mdlitic, aad hydro-pyro- 
mellitic acid. In the muddy depodt there was found a 
black matter, soluble in hot water and alkalies, but in- 
soluble in most mineral acids and the majority of organic 
solvents. They name this substance mellogoa, since, on 
oxidation it produces the acids of the benso-carbonlo 
series. Its analysis leads to the formula C14H1O4. 

Aperiodic Qalvanometcr.— MM. Deprez and d' Arson. 

val. — This paper cannot be intelligibly reproduced WiA» 
out the aid of the two accompanying figures. 

Mechanism of tbe Putrid Fermentation of the 
Pioteie Matters.— A. Gautier and A. Etard.— At tba 
outlet of the eaperiments the nlusdes of beef and of 
bcne-ficsb were acid and inodorous. After some days, 
even what the matter was entirdy prote^ed from vibriooes, 
tlie muscular matter gave off an add odour, and without 
diaiategration emitted a clear syrupy liquid, which seemed 
to reeult from the digestion of the muscular flesh due to a 
peculiar ferment. This liquid, aodogous to a tbidt senna 
and almost colourless, contains 21 to aa grms. per liUa 
of albumen, coagulable by heat, and a ver^ minute pro- 
portion of casein. In this medium the laAic and butyric 
fermentations were set up under the influence of large 
three- or four-jointed Bacilli, of eight-jointed Baderia, 
and of movable granulations. The gases given ufl were 
carbonic acid, nitrogen, and hydrogen, tbe two former of 
which increased from the seventh to the tw e aty <l«th dagr* 
whilst the latter decreased to a trace. There was a OMfa 
trace of sulphuretted and phosphoretted hydrogen, but ao 
bydrocarbona. With tbe liberation of nitrogen the true 
putrid fermaatatioa sets la. The great Baaeria and 
Bacilli disappear, aad are succeeded by srodi Bacilli, and 
vrith punAtnrm ferments, which attack the dbumenoid 
molecuto, diaeagaging carbonic add aad ammonia. The 
gtMrt atasaof the molecnle nasiai lata yw state of leucines 
aad ieaodnes, accompanied hgraaaaall quaatityof pbaaol, 
acald, iadol, and, according to dm andiof^ l aaa arcb a a, af 
carbylamines and ptomaines. 

A Caae of Isomerism of Bicblorated Camphor.— P. 
CMtawna^TlN bkblontad fiMipbor dtiGOvmd la aoia 
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fdlable i0 mler thaa the oomal kind. It liqaefiet on 
caolaft viih cUonl bfdiMa lite canvbor, which the 
Bonnal Idad doet apl. Ths iioawr ii mm auble thaa 

Purpuro-galline P. de Clermont an ! P. Chautard. 

— Purpuro-galline may be obtained by exposing to the 
air a watery solution nf pyro-gallol upon platinum black. 
It easily crystaJlisr!^ from its alcoholic solution, and forms 
fine needles of a deep trown co!our. It melts at 256', 
and sublimes with dccomposjiu^n at a little higher tem- 
pcrat'jrc. Sr.d.i .md purpuro-gallinc combine in alcoholic 
soluuons, fornung a sodium purpuro-gallatc, which is 
deliquescent, very soluble in ivatcr, and if heated in a 
closed vessel with ethylic iodide, \iclds the cih> lie deriva- 
tive of purpuro-galUi'.e. The authors have further ex- 
amined the behaviour of purpuro-galline with bromine, 
hydrochloric, mlpbaric, aiM bgrdrioditc acidtf ud sMlic 
anhydride. 

Dimorphism of Stannic Acid.— Michel Levy and L. 
Bourgeoii. — Sunnic oxide ia dinorpbooa, like xiicooia, 
aad pifMBtt a ciyttallias vasiMgr aaakgwi to iridyai^» 



KtitmaKB*$ Cmbrat-BUxtt fur AgrUaUnf^imUt 

V(DL si., Part 4. 
Composition of tilt Rain and Drainage Water at 
Rothamsted. — Metin.Lawea, Gilbert and Warington. — 
From the jMinMl af tkt Roftl AgriiMunt SSdtfy 

England. 

Absorptive Power of Humous Media. — Dr. A. 
Kbnig. — The absorptive phenomena observtil n;ay be ex- 
plained by the assumption of the joint adion uf ijhcniical 
and physical processes. Humous substances appropriate 
alkali from alkaline solutions for the most part mechanic- 
ally. The absorption increases as the moor contains less 
mincr.il matter. The absorption of potassium or ammo- 
nium Irom neutral saline solutions rises and falls with 
the mineral percentage of the moor. Cl.lorine and sul- 
phtiric and nitric acids appear not to be absorbed by moor 
■oils, and phosphoric acid only in as far as mineral matter 
it present, with which the acid may form iaaolable aalts. 
Moor soils can absorb the water from an aqMow Nline 
•olation, rendering it more concentrated. 

If anurial Bsp«lmentt in Vineyards.— Dr. A. Stnt- 
•er.— In three case* out of four cbamical manaM gkvc a 
heavier crop than fann-yard aianre. No diflbteBco was 
obaerved in the quality. 

Reaearcbea on the Influence of Space on the 
Development and Yield of Cultivated Plants.— Prof . 
B. Wolfoy (a Continuation).— The results of the author's 
O^erimeata are, seeds sown by the drill give a better re- 
tain, both in quality and quantity, than those sown broad- 
cast, and that at a siii.-iHcr outlay for seed. 

The Primary Effe^ls of Light upon Vegetation,— 
M. Pringshcim. — 1 he author rcjccLs the e^s *"»'> 'i' •'' 
method of treating this question, and prefers to observe 
the visible changes which the light proiiuti -i in the cells 
within a bhnr( time, under the eye of the observer. The 
effefls of intense light upon the plint-tgll are d^wndtot 
upon the presence of oxygen. 

On Anhydrous Milk-Sugar,and on tllO Dottrmina- 
tion of Sugar in Milk.— Dr. M. Schmiiger.— Solutions of 
milk-augar evaporated in the water-bath leave the augar 
■otiaitt ofdiaMjrctjrMalHiMMalekbateBlgrdraaa. Such, 
ft dinolvtd liBBadiite^, ehow as abnomnlly toMa ro- 



Mm^Uiw Sthntifiqut, Qutnmitt*. 

May, 1882. 

The Rosaniline Question. — A. Pabst.— It has long 
been known that commercial rosaniline as extracted from 
the prodoA of the reason of aiienic acid with aailioe 



and toliiidinc> ie a mixtoie of two nearly allied bodies. 
If. ReatBSliehl ia an iaveetigatioa publiaud about twelve 
years a|D aanounced three such bodies, bat siaee the 
reeeat rasearches of Fischer oaly two are adniitted,~- 
para-rosaoiltee, isow ei i c with the amavaalUoa of Obaid 
and Oe Udre, derived fton a nlxtniealaaaiae aad para> 
toluidlne : the other. ofttto-panMPeeeailiae ie ibnned fieooi 
aniliae and the two teltti^aee. TlMaa two raeanOiaee eo- 
exist ia the bydrodriorate sold oader ilia aama af *■ fiacli- 
sine**; bat oaa of tbcn, ortho-para-ieee nHbie , ie ooly 
proper for the maonbdure of rosaniline Hue, tbe other 
giving merely a greyish violet produdk. Hcaca aiaaofoe* 
torera have loaa aooght to t^arate tbesa, ntOiaiaf the 
ortho-para- fisr Huei and ceavertlog the pua.iaBaDlliaa 
i nto magenta. Tbe first praeees, cmpoyea as te bedt aa 
1855 by Girard and De LaIic, cooeieta in leariag tba 
acetates of the bases to settle; that of pera^aeaaiUaa 
remains syrupy, and may be dried ia amOfpiieaB crasta ; 
that of ortho-para-rosaailiBe cryatalliaest aoid may be 
separated by draining. The aelations of the tUK> VUeaitf- 
liaes are closely alike; that of para-rosanilioe todtoca a 
little more to the vi^t, Int in dyeing the ibadet ob- 
tained ars pcaAicatty ideatleaL M. Monoet boils for two 
or thiea BOMB the commerelel autfenu with aMist 
rosanitiae vrepured by predptuttog a pottioi of tbe same 
mageata until aa aUoOi ; the Bara-rosaailine disptacea tba 
orth»faiia- aMopoaadi and mms a soluble eai^ wMlst 
tbautier beeoBiee tee aad imaios upon tbe Altar. After 
boiling hi pan water it is washed ia hot aamoaiaad 
water, ead aetvai tbea far tbe naaufaftare of Mae. M. 
c. Girard givce tun atharaaethoda of sepantieB fboaded 
upon tbe eelubilitieB of these baees. U. Fieeher tUaba 
that these two rasanilines are identical with tbe tad 
bodies obtained by OKidising the leukaniliaes, whidi these 
chemists have obteincd ^nthetically, settblf oat from 
ttipbenyl-metbeBaadaitta.cresyl diphenyl-BBtbaB. Tbe 
author has ezpooadied Ibefaigenious theory adiich airanfea 
the artificid coloBia ia five groups : The aubatituted 
phenols, anthracese, tripheDvl-methan, comprising rosolic 
acid, rosaniline, and its derivatives, mafachite green 
and the phthdeines, which are tbe link between tfipheoyl' 
methan and anthracene; the inddinea and samaniaee 
and tbe aao- compounds. The rosaniline maybe obtained 
by the oxidation of a mixture of aniline and toloidine ; 
by the oxidation of pure aniline upon stannic chloride ; 
by tbe aAion at tjc^ of nitrosyl chloride upon aniline 
mixed with toluidine, and by the a&ion of aniline upon 
nitrobenzol in presence of certain chlorides. It is very 
probable th.it rosaniline when transformed intoleukaniline 
by reducing agents, undergoes a transformation ; Icuk. 
aniline and rosaniline not naving the same constitntioa. 
The author does not see why there may not exist severd 
leukanilines and severd reeaailtaes with seveid roaelie 
acids corresponding. 

Analysis of Phosphates. — A brief account of the 
methods adopted at the Congress of Halle in December, 
is^i, for fixing upon a general process for determining 
phosphoric acid in the different states in which it occurs 
in manures. 

Soluble and Insoluble Modifications of the Pei^ 
meat of the Qaatric Digestion.— A. Oautier.— A coe* 
tinnatioo af a aieatoir of a physidogicd cbaraifier. 

Cadaverle Alkaloids.— A summary of the priscipd 
charaAers of the ptomaines. 

Antiseptics. — R. Koch. — The author has endeavoured 
to ascertain \vliat agents are able to destroy tlie spores of 
bacilli, how ihcy behave towards the microphytes most 
easily destroyed, such as the moulds, ferments, and micro- 
cocci, and if they suffice at least to arrest the develop- 
ment of these organisms in liquids favourable to their 
' multiplication. Ilis results with phenol, thymol, and 
salicylic acid have been unfavourable. Sulphurous acid 
and zinc chloride also failed to destroy all the germs of 
infe&ion. Chlorine, bromine, and mercuric chloride gave 
the best results i solutions of mercuric chloride, niuate 
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New Process for the Preservation of Meat —The 
process in question is Jones's Patent and consists in the 
injciftion t)f a solution of boracic acid into the veins. 

Note on Tinifture of Iodine.— J. Casthflaz.— The 
author proposes to obl.iin a permanent linfi'jrc of iodine 
by adding a small quantity of potassium iodide which 
prevents the formation of hydriooic acid. 

DetosmioatioB of Sulpliiifoaa Add in Wino^U. 
Him.— Ftom Cho BtrlehU 4tr Dsnltek. Chm. OtutL 

Cattlo Foods and Oil Cakes.— Tte mUmt Mnagly 
veoomneBds cocoa-nut oil cakei. 

New, Easy, and Economical System of rendering 
Winss Effervescent.— A.Carpine.— The author sataiates 
wines, &c., wiUi Gaiboolc add wbOat aapeaod to a low 

temperature. 

Transformation of Xanthine into Theobromine and 
Caffeine. — E. Fischer. — The author eztrads guanine 
from gnaoo, transforms it into xanthine by treatment 
with aitioaa add, and then converts the xanthine into 
tbaobRHBfaM at into eaflbine hgr aaetlgrlatioa. 

Co minanteatlOB a from the Labwatocf of the Che* 
mlcal SdUMt of Holkottaa,— Theio coostot of a oMnoir 
by M. E. Nodiing on oefiain dailvailtvBa of iwaalllnat a 
paper by tha aanw anihor on Ifea dtaioeiadon of tifdiloro* 
aolpho-awtfayl ddoilde; and a OMaioIr hjr MM. Noelting 
and Bonicart on the aftion of salphnric aetd upon proto- 
catechuic acid. 

Industrial Society of Mulhouse. — Session of March 8, 
1882. — The Committee voted a medal to MM. Hofmeyer 
and Co., for their improvements in the purification of 
blood albumen. 

Note on Oxalic Acid.— M. P^ter, J.L.— Aa account of 
the preparation and properties of the moaehydiated and 
tribydrated acids in a state of purity. 

The Use of Zinc Chloride as a Reagent for Cattain 
Alkaloids. — A. Jorisaen claims the use of thianagant as 
having been first proposed by himself in die BtultHlt dt 
VAtammU RoyaU dt Btlgiqtu far 1879. 

Oetedtien of the Sophiatication of Olive Oil with 
Cotton OiL^M. Zecchinl.— The author mixes in a test- 
tube 5 C.C. of the oil with xo c.c. of pore nitric acid at 
sp. sr. x'40. The tube is well sbalnea up and left to 
stand for five or six minutes. Pete olive oil only takes a 
faint greyish blown colouration with yellowish reflexions ; 

Sure cotton oil tskes an intense coffee-brown, almost 
lack. The mixtures take intermediate shades. It is 
necessary to operate always under the same conditions, 
and to observe the colours after the lapse of the time 
epedfied, and not later, as the colour of olive oil deepens 



Dit Cktmltek* IndustrU. 
Vol. 5. No. 3. 

Appendix to Prof. O. Lunge's Report to the 
General Meeting of the Association of German 
Alkali Makers. — As regards the determination of 
hydrogen and ethylene in gaseous mixture?, the author 
has devised an apparatus which takes up little more room 
than that of Orsat, and reqtjires only three minutes for a 
hydrogen determination. In addition to the three ordinary 
U-tubes of Oriai's apparatus there is a fourth, wliicli is 
filled with water, and serves to receive the gaseous mix- 
ture which has been passed over the combustion-capillary. 
The latter, filled with palladised asbestos, is introduced 
between the last U-tube and a special cock, so that the 
triple cock can subserve its ordinary purposes. A small 
spirit-lamp is fixed on a movable support so that it can be 
brought in a moment under the capillary, which should be 
warmed but slightly. The combination of oxygen and 
faydrogeo or the combustioa of ethylene ia eiEMmd per- 



fe&Iy in a single passage through the wanned palladinm 
asbestos, whereon the gas is driven back into the msasnring 
tube, and its contcaAioo ie detonined. Conceniiog the 
solution of pyritee there prevalla ilUl a dllfci a n e a of 
opinion aa to wbatharoitrie add or afNameia ahoald bo 
need. Praaanlna dfraAa ** red fiuntef nitric add," wth* 
oat tpediying ite exaa etfantb. Most readen woald 
understand the etroogaet add at 1*50 sp. gr. Latet^ 
mixtora la alao aMntioned, coadaiing 01 i pact atrang 
hydroddoifc add and 3 parts " veiy eoaeaattatad " aittie 
add. na author has used for some time a daiSarmfartnM, 
the oiliie add being at 1*40. In compatativa enpariaaanta 
which hs baa insdtated, it appear* that far epcaing im 
pyritee nibieadd at x^ia epb gr. afaoold ba need, stnt 
piafDiabla ia a nistare at nitrie add of the eame strength 
with «na4bW ite wlnaM of fafdiodtfetie add, to prasaat 
the sepatation of ealpbnr or to preoiote ita oddatien. Aa 
rcgan&thadete n nlna t io n of a llral l n e r B ib oBateein p rea aa ca 
of hydnMas, wheia dMialanMNhcanatiealkaH andlfttla 
caiboaata (aa io coasMvlal Innp caaati^ titration sritii 
pheoacetoUne ia not to be recommended, the barium 
chloridaaBadwdbtiBgnore aecaiata. Wbeaeanatie pia- 
domiaatefc bat tha ooantity of caiboaata it atHl oea- 
aldaiaMa ^ la eaaade lye), phenaeaioUao gfvaa batter 
aolti^ and ia erode aoda^yee, wlieve tha caiboaata pva- 
doodaatee, titratioa widi nhaaaeatoUaa ia prafBrabw if 
tha }gt» are not too deeply ce iemed . tat tUtattag tba 
oaidisdile sulphur compounda fa ccnda aada-i^ nidi 
solution of iodine, the author pntflmi dlteft dtratloa of 
the lye, which is previously Btnch difattad and a ddi fl ad 
with acetic acid. PmL Loage baa iwamiiwid adHMsPi 
modification of Roitai^ peeejas far Iba titttdoa of aonu 
line ferrocyanides with OO^ar Bolphate. Tho Oli^nal 
process, in which oxidation le efleeed by aaaaninf cldo> 
ride of lime, and the excess of chlorine fa Mpflllad bj 
gentle heating, gives resnlte not very constaator aeeacat^ 
whilet sattdandp aecocaia ranHs are aibialaad if a eoo- 
feeatrated solntion of dilorida of line ar btoBiaa water la 
added from a baralte tiU drape of difata ixon chkiMa am 
no longer tuned bine. A aeieood portian ia than odaod 
with the same quantibr,it being aeca«aqrto Malta bat 
Urn spotting tests, and fe then thralad with aatadoD of 
copper sulphate till a drop gives a diatlaft xoseooloar 
with dilute solation of fenona chloride. 



yiparaef /Br Prdktiuh$ Chmk. 
Nos. 5 and 6, 1882. 
ReaAive Value of the Components of Acids.— N. 
Menschutkin. — The formation of a chain of carbon atoms, 
and therefore the substitution of the hydrogen-valence by 
the carbon valence, in formic acid occasions a decrease 
of the speed of etherification and an increase of its limit. 
The magnitude of these changes is determined by the 
following propositions : — The formation of a chain of two 
carbons involves the smallest change, as in this case in 
acetic acid the three valences of the one carbon atom are 
saturated by hydrogen. The formation of a chain of 
several carbon atoms, setting out from acetic acid, can 
take place in various ways. If on one carbon atom of 
acetic acid one hydrogen valence is substituted by a 
carbon valence, as is the case in the formation of the 
primary acids, the speed of etherification is lessened and 
its limit is increased. In the formation of the normal 
primary acids (he limit of etherification is regularly in- 
creased for each carbon atom which enters (he chain. So 
long as the acid remains primary, complex and annular 
combinations arc of subordinate influence. If ia one 
carbon atom of acetic acid two hydrogen valences are 
substituted by two carbon valences, the speed of etherifi- 
cation in the secondary acids formed is still more decreased 
and its limit is further increased, and these changes arc 
relatively more intense than those which occur in the 
formation of primary acids. The decrease of the speed 
of etherification and the devatioo of its limit reach theic 
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maxtmnm when all the thrre hTdronn valences of the 
one carbon atom of acetic scid are ■obttituted by carbon 
valences, aa to tiM caaa la Iba fonnalln of tlia Miliary 

acids. 

Influence of the Molecular Weigl/. I Homologues 
upon the Course of Incomplete Keacftions. — N. 
Menschutkio. — If a readlion is complete homologuei 
participate therein in varying proportions of weight, 
according to iheir molecular weights. Thus bromine com- 
bincR with incrt-asing weights of the homologoua hydrO' 
carbons of the cthylcn !<cries. The law 
holds good also in incomplete readions. 

The Behaviour of Tellurium with Snlpbnric Anby* 
drideand Sulphuric Hydrates.— Rudolph Weber. — The 
author has examined the peculiar amethyst red compound 
formed wbea taUoriua ia dissolved in sulphuric acid. 
The compomd oblalindwilb anlpburic anhydride, TeSOj, 
ia aaalofOM to tlw coi p o— di 
dieaaHiaiieaa Willi au^iniraad 

Behaviour of Iodine with Sulphuric Anhydride and 
Solphnric Hydratea.— R. Weber.— Iodine and sulphuric 
aalwdiide combine in three proportions, in which the 
iedue forma renpe^ively, 34, 6r, and 76 percent. 

Merc ury Fulminate.— E. Carstanjenand A. Ehrenberg. 
— The authors examine the atftion of hydrochloric, hydro- 
bromic, hydriodic, anJ sulphuric acids upon fulir.inating 
mercury, as also i:s behaviour with sodium amalgam. 

Anthology of Modern Ctaenical Utt«miMt<— la* 
capable of lucfui afaeindiM* 

HMdBioaaM of AndhMlMailam,r-B. Reyer.— The 
bcQMM eaaployed Sot weapon aad toola were fiee firom 
kai aad amc, but oonialaed in addidoa to copper and 
da, anail qoaoUdoa oT vSdaO, isoe, phoapiiotaa, aad 
•OBMtiOMi cobalt. 

The Carbonic Ethers of lao-hydro-benzoin.— M. 
Wallach. — This sub&tance has the composition CisHuOj, 
and melts at i iq\ 

Behaviour of Ortbo-nitro-oxy-pheoyl-acetic Acid 
with Reducing Agents.— Alex. Thate.— A preliminary 
communication. On treating the sodium salt of this add 
\s'ith sodium amalgam, the author obtained azo-ortho- 
oay-phcDyl -actt tk acid, and other bodies which be pur- 

Remarka 0 

Nenclii.— Thia 
aad pciority> 

Diaitto* Compounda Obtained from Phenola.— Q 
' " 1 the Coa^«a RtKim, 



Two Chemical PubUcationa.— M. 

of qoaotloaa of originality 



Lm Mmitty tltwut H»bi«m«iair* dn Seittiett. 

No. 2, May 13, 1882, 

Vesicular and Encyclidc Crystallisation.— Dr. C. 
Brame.— The author concludes that the ray of influence 
of particular gravitation in cytogenous and encyclide 
crystals of \ c sic ular origin is equal to tbO eq^VBIOOt of 
the radius of the terminal cyclide. 

Chara<neristic ReaAion of Cotton Oil aa compared 
with Olive Oil.— Marco Zccchini.— The author treats the 
oil in question with nitric acid at sp. gr. r'4o, and which 
must be pure iind colourless. He mixes 10 c.C. of acid 
and 5 of Liil. The two liquids are mixed in a test-tube, 
the mouth of which is closed with caoutchouc. It is 
sh.-ikcn briskly for a few moments, returned to an upright 
position, and allowed to stand for five or six minutes. The 
oil then collets on the surface. If it is pure olive oil it 
takes a light ash-grey tint writh a slightly yellowish reflec- 
tion. Cotton oil, on the contrail-, takes a golden yellow 
at once, and soon becomes of a deep coflee-brown. Mix- 
tures of the two take intermediate ahades. The observa- 
tion must be made about five ot els miantea after tlie oil 
and ac:d have beea w^^tt^. n 00 lOBC BtWBlHBg oUva oil 
takeaadaikcotour. 



MEETINGS FOR THE WEEK. 



TuttDAY, 13th.— Ko}'*l Medical and Cbinirgical, S.30. 

Photographic, 3. 

WsDNESDAY, 14th.— MicrOKomcal, 8. 

TavaSDav, tslh.— Cbemical, 8. " Note on the Preparation of Amido- 
/!-Naphthol and ^-Napblha-^ainaac," by C. B. 
Grovea. " Oo Hcmatcin and Brazilieo," by 

J. J. Ilummcjl anJ A. C i _ Petkin. " Detemiir.a- 
tion o< Nun; Ac;d aj Nitr-.c Oiiile by nic«r« o( 
iu RsaAion vritb i-cxroiu Salu, Part UV ^7 
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TO ALKALI MANUFACTURERS. 

FOR SALE, a New Filter-Press, by a first 
rale maker, luitahle fur recovery o( Mignesian Chloride in the 
Solphur Ricovcry Proccaa of ScbaBacr and Helbif. HaU-prioa 



TO ■MHtnrACTVRIllG CHEMISTS, BMOimBBak AMD 

OTHERS. 

TO BE LET, at a moderate rent, a small 
Worka in tit neigbbe«rh«a4 of WidaM. Oas Bagtas. 
Boiler, Ac. Near railway UUtlaOf—hfftf IS J> B. aad BuLsa^ 

Sl Helena, Laocaabire. 

MURIATIC ACID. 

Advertiser will pay a good sum for a simple 
ptoccaa which would uiiliac the above largely, aiMl produce aa 

Boy Coart, Uagua BUI. Laois^ B.cr^ 

Wanted, to ContraA for the Purchase of a 
fioantity of Krdrnda PliotBbai«.r— AddtMa,«itli vuticalafs 

and InweBt price, " K c^ririia," caiSoifChatl l OaSad MBWlMb WaMM, 

6, Oldham Street, Mancbeater. 

RAINHAH, ESSEX, on the banki of the Tbaniea.— To Bom tmt 
Chemical Manure ManufaAoreri, Enjnnren, ManufafturinK Che- 
muta, and othera. Valuable KreeholdPropeny, known »• Wilaon'a 
Chemical Manure and Acid Worka, in full work.aod eleven cottafica 
for «roikii>eD,exlendiDg over an area of i a. 3 r. 13 p. or thereabouts, 
together with the coatly Plant and Machinery and Goodwill of iha 
Busiocaa ; alao, two plola of Freehold Land, aitnatc near alorcMid 
Works, tDgtther contaiDiDg j a. 3 r. 25 p. or theieaboala, and a4ai« 
rably adapted aa tiiea for the ercAioo of Urge maaataquricg 
miica ; alio, two Freehold OfMod BaalBOf per aaaam I 
aecured on the Worka ot tka OaS FwUraHSB Co.. with 
reveraiona to lack rcnlAl. 

MR. ALFRED SAVILL will SELL the above 
Freehold Fropertiea (by oirtftion of the Eiecutora) by 
AUCTION, a! Ihc Mart, Tokenhouie Yard, E.C.,on Wcdneaday, 
the aial June, 18S2, at a o'clock prcciiely, in Five Lota. May be 
viewed bjr orders to be obtained at the Aufiioneer'a Offices, or at Mr. 
Wilaoali Oaesi, Eaat Ham, h.—Faiticulara, with plana and coodi- 
liona of aale, may ba obtained of Meaan. Blewitt and Tyler, Solkilw^ 
79^, Cracecharch St., E.C.; at the Mart, Tokenbouae Yard, B.C.i 
ud at the AB«ioneer'a Offices, 3 . St. H elan "a Placa, K.&. 

R . J . S . MERRY, 

ASSAYER AND ANALYTIOAL CHEMIST 
8 W AN8BA, 

PUZBY'S LUMINOUS POWDER 

CanbaobUioedst 
31, AtBBWIAMBWBf, 1 
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COLLEGE of CHEMISTRY. 



InstniAioo sad preparation la CHBIf ISTRY and the EXPBRI 
MENTAL SCIENCBS onder the dircaios of Profeiaor E. V 
QARDNER,KA.S., U.S.A. 

The Class Ronais ar« open froaa it lo s a^aad firosa 7 to 10 p.B 
daily. 

BapccialhellHIes orpefaoaaftaN*b«*BrOafaiBBflalaaidothv 

ciaminationa. 

Private Pupila will 8nd cveijconveoisnca. 

Analyaes. Aaaays, and Praaical InvssUgatioM crancAsd witb 
tMrals,Ac.,caMa~ 



aadfoU 



IpaAlcBlsrsi 
Calkte,44« 



•fflkstioaio 
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THE CHEMICAL NEWS. 

Voi,.XLV. No. 1177. 



ESTIMATION OF ARSENIC IN COPPER. 
By A. HUMBOLDT SBXTON, 

flfSdcBnand Aft 

Tut eitimation of the small quintity of arsenic always 
preMat in conunercial copper, or the separation of a very 
small quantity of arsenic from a large amount of copper, 
is a matter of considerable difficulty, as the ordinary 
methods of separation fail to give accurate results. 

Having bad a very extensive experience in the analysis of 
copper, and knowing the extraordinary discrepancies wbicli 
occur in analyses of the same sample of copper by different 
cbwlsti, which can only arise from the use of'^imperfeA 
nNlllods, 1 give the results of my experience with the 
variou naUHxU ia um, and of a mttliod wbicii I dsviwd 

fiMIMtO 



I tlvt MCimi* NMdtt. 

t. Separation by MlpluifMttd hydfOfBO ia tti allnUaa 

solution. 

It is well known that copper precipitated in this maaner 
carries down with it a portion of the arsenic ; iadeed in an 
ordinary B.S. copper the whole of the arsenic ia thai taken 
down. This opethod Is therefore quite lalladOM. 

3. Abel and Field's method. 

Abel and Field in the course of their researches on 
copper devised a n.ethod for the determination of arsenic 
and antimony, which has since come into general use, 
almost to the exclusion of all others, the f.imc of the 
authors hav-tig been sufficier.t to secure its acceptance. 
This method is so well known that it need not be described 
here, a full account of it will be found in Watts's Didionary, 
vol. II, p. 6x. SufHce it to say that it is based on the precipi- 
tation of the arsenic as lead arsenate, by means of lead 
nitrate and ammonia and ammonium carbonate, the lead 
arsenate being subsequently decomposed with oxalic acid, 
the arsenic precipitated as sulphide, and finally weighed as 
■mmonio-magnesium arsenate. 

This method, however, notwithstanding its popularity. 
Is not satisfaAory, as it gives results always, and some- 
times considcnbiy, too low, tha arsenic apparently not 
being compktdj pndfftated la the int iaateiaM as lead 
arsenate. 

3. By precipitalloB at bade anaaate of Iron. 

If to a solution containing arsenic acid, iron, be added 
and tiicn ammonia in excess, the acid should be thrown 
down completely, and I liopeJ that by this means the 
arsenic could be separated from the copper; but this method 
gave results far less satisfaifiory than the preceding. The 
arsenic was never completely precipitated even in presence 
of enormous excess of iron, sometimes as much as 10 per 
cent.1 rarely less than 3 per cent, of the arsenic remaining 
ia aoltttion. 

4. By pndpiteUoa aa baaic aiaeaate of iioa by aiaaaa 



the faUowCag netbod was 

devlaed:— 

The copper is disaolfcd iaaitric acid, a small quantity 
of solution of ferric nitrate added, the solution nearly 
neutralised with sodium hydrate (not ammonia) and excess 
oi sodium acet.ite added. The solution is then heated to 
boiling, filtered as rapidly as possible ; the precipitate after 
being well washed is dissolved in hydrochloric acid, the 
solution made alkaline with ammonia and saturated with 
•ulphutetted bydrogea and filtered from the precipitated 





iron sulphide. The filtrate is acidified with hydrochloric 
acid and let stand in a warm place for some time. The 
arsenic and antimony sulphides are filtered oft", dried .nt 
ioo''C.,the precipitates .removed completely from the 
paper into a sm,ill beaker, treated with red fuming nitric 
acid, a few drops of hydrochloric acid being added as soon 
as the adlion has ceased. It is then diluted, filtered, the 
arsenic precipitated as ammonio-magnesium arsenate, and 
weighed as usual. If the precipitated sulphides cannot be 
petfeaiy removed from the filter paper, the paper must be 
treated with nitro hydrochloric acid, filtered, and the 
filtrate added to the nitric acid solution. 

I have found this method to be very accurate, and each 
stage iias been carefully experimented l^OB. Itieqaini^ 
however, some special precautions. 

When the sodium acetate is added the colour of the 
solution should chrin,3;e from pale blun to d.irk green ; this 
shows that the L-Ll..t;;in has bft-n F.yitkictuly neutralised. 
The beaker must be removed from the heat immediately 
the solution begins to bull ; if the solution be left boiling 
(sometimes when it is not), a greenish white precipitate of 
basic acetate of copper falls. This can generally be removed 
by the addition of a few drops of hydrochloric acid, but in 
cases where it has separated on the surface of the beaker, 
or where it will not readily dissolve, it is best to throw out 
the solution and commence again. 

This is very troublesome to tlioie HUOf this method &u 
the first time, but after a litde operieaca bae beea galaed 

it very rarely happens. 

The precipitate should have the dark red colour of ferric 
acetate ; if it is paler it is due either to there not being 
sufficient iron, or to the co-precipitation of some basic 
acetate of copper. The filtrate should be blue or pal* 
green ; sometimes it is dark green and turbid, from the 
presence of iron acetate carried Ibroach the filter ; in that 
case the flnC portlona araat ba patted tbroagh the filter 
again. 

The precipitate roust^ be washed till it is free from 
copper, and when it is dissolved in hydrochloric acid the 
solution must have the yellow oolotir of ferric chloride. If 
It is at all green, the aointioa matt ba aautraliacd a Ultla 
move sodium acetete added, aad tba lf«a aad aneafa: !•> 
predpiuted. 

I uao made a larger number of esperimeate ia aider to 

ascertain the amount of iron neceat.iry for complete pia> 
cipitation. With equal quantities of iron aad aneaie a 
small quantity of arsenic remained in aolatioa, and the 
.ron arsenic precipiute was of a pale colour. With 1*5 pefta 
* f iron to i of arsenic the precipitation waa Tflmplimt la 
Order to make sure it is well to add abcntt ttrtee aa 
oron as it is expaAed there is araeaic Meseat. Thai 
if a little iron remaiaa anpreeipitatad idl Ibe ane^ will 
iba tbiwm down. 

Siaee copper anlpblda ictdai eo aiaeb ataaale it nlgbt 
beexpeftedtbatiroaaelpbidewoeldaa in asinriiar 
but n daea aol ; if tbcr* be no copper present tl 
cipHate b aalte free from aiaenie» but if copper ia preaeat 
a eaaaideiwle quantity of arseaic may be letalaed. Hence 
the importance of thoroughly waablog the acetate pia* 
cipitate and re-precipitating it If aeceaaaiy. The antimony 
will be in tba filtrate fnaa tbaaaunoaio-aiagnesium pre- 
cipitate, and may be astiaatcd aa iceenmended by Abel 
and Field, fumiag alirie add beiag prateabia aa tba 
oxidising agent. 

The arsenic may also be readily estimated by preciplta- 
lion with ammonium molybdate,re-disaolving in ammonia, 
and precipitating aa amroonlo-magneainm arsenate; but 
in this method the antimony must be estimated in a 
separate portion, and that can only faadoaabgroaaafthe 
methods (a or 4) previously described. 



Pharmaceutical Society of Great Britain.— At the 
meeting of the Council of this Society on the 7tb insunt, 
Mr. M. Cartaighe wae eileAed Pkeatdeat iar the duoiag 
year. 
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Revision of the Atomic Weight of Aluminum. 



{lEVISION OF THE ATOMIC WEIGHT OF 
ALUMIMUII.* 

Br J. W. MALLET, F.R.S., 
Profeuor of Cbeaiitij io th« UaiTenity of Virginia. 

Nltd for a R4-d$t€numatioH oj tin Atame Wtigkt </ 

Thcrk II probably no one of the lOi^allcd cbemical de- 
menti equally abundant in nature with alumicum, and 
occurring in aa oumeroui compounds, with regard to the 
atomic weight of which oar knowledge has long rested 
upon so slender a fonndatioo of accurate experiment 
The following brief atatciDcnt includes, I believe, all the 
drterminacioiii of M» coBMaot which an od leconL 

Former Dttermtnal'wns. 

1. Exfitrimtnis of Berxetius, 1S12. — Berzeliusf precipi- 
tated a solution of alum by nddition uf ammonia, dissolved 
the precipitate in sulphunc r.cid to Eaturation, filtered, 
concentrated the rlUr.itc hv evaporation, and threw down 
aluminum sulphate by alcohol. This salt wag well washed 
with alcohol, to separate as far as possible; .my excess of 
acid, and wss then heated in a platinum crucible over an 
alcohol lamp, weighing from time to time, until no further 
loss of weight occurred. The anhydrous sulphate so 
obtained was but slowly soluble in w.itcrfjn heating, but left 
no insoluble residue. 10 grms, of this salt was now raised 
to a higher temperature in a weighed platinum crucible, 
and strongly heated si long as .my loss of weight could 
be dctcdtccl. The residue of loose, light, white alumina 
found in the crucible weighed 2*9934 S^ms. Consequently 
tlwnltcMititMdoi^ 

70*066 or too'ooo 
39-934 oT 4272a 



••Sal|pharicMld*'(S03) 
Alumina .. 



loo'ooo or 142-723 

Several unnn ttiduBednl tnon have been made in the 
discotsion of thii aifigle experiment of Berzelius, upon 
which for nearly half a century the value aaaigned to the 
atomic weight of aluminum may be aaid to have retted. 

la the original paper U It calculated that if 43793 parti 
of idomiaa contain 10*96 parti of oxygen (the atomic 
wdfht of aulphor being then taken s>aoi*t6 — Omoo), 
100 paita of alumina must include 46-726 parte of oxygen. 
Thii lait Bomber should be 46-7207. In a later paper; 
hv the MUM aathori it ia calculated from the results of the 
abovo enariaiMt, Uiat 100 parti of " sulphuric acid " are 
MtDialedbgr 417137 parti of alumina, and that the earth 
ooBtaiaa 467047 per ceot. of oxygen ; thcoarth baunmed 
to ho AlaOj, and conieqnently the atooiio weight of Al ia 
ftnuid-* 171*667 (O - 100), or 27*40(H«i). Thoec Bo mben, 
eonoAly calcBlated from th« paioiBtage of oxygen taken 
ia this tOCOOd paper, ihoold load Wt6j and 37*39 
napeaiva^. Or, it the percealaga 01 ozyfaa of the 
former paper, oomAod ai above, be takea aa 407107, the 
atomic wvight, for iUaOj, will be 171*057 (Obioo) or 
37 37 (H.A.I 

FinaUjr.u Bciioliiii't dinft iwolta of oxporiauBt ba 



Chat of hySrogeB aa oai^, 

Bendtoal alio atMaiptod to ebl^ a pure hydrate of 
aluminum Iqr pndpitatiBg the lulphata aad altrate with 
ammonia, hot foaad that highly baiic aaltt ooty wore 
Uflhif tho cbiofMo inaioid, a Igrdrato waa 



• From the Philc;af-hi:at Trantacliettt o/iSSn. 
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t Gilbert'* i^nna'rM dtr PHyiik, 40{lSu),9Co. 
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I Ciibui'a AnniUtn, ioe. at. 
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obtained which, after being dried in the sun, gave only 
water on heating, but there was a little loss from mechani* 
cally-carried over alumina. This sun-dried hydrat*! left 
64-932 per cent, of alumina free from acid. Derzelius 
therefore calculates that 100 parts of anhydrous alumina 
had been combined with 54. parts of water — this amount 
of water containing 47 65 parts of oxygen : while the 
alumina contains, as shown by the above-quoted analysis 
of the sulphate, 46 726 parts of oxygen. He remarks : 
" I cannot aflirm that either the determination of the 
amount of water or that of the oxygen in the alumina is 
sufficiently exa<f\ ; both are, ho'.'. t . c r, ? Ur so as to 
sufficiently show us that alumina, like the preceding baaei, 

combines with an .amount of wattTwhoot oqrgoB iioqaal 

to that of the earth itself." 

In the decomposition by heat of aluminum sulphate, as 
thus used to furnish data from which to calculate the 
atomic weight of the metal, the following possible lourcei 
of error may be noticed: The hydrate precipitated by 
ammonia from a solution of (presumably) potash alum 
might carry down with it traces of fixed alkali, and this 
latter be retained in the sulphate afterwards prepared from 
the hydrate. The tendency of aluminum to form basic 
salib feuggests the posiibility of traces of sulphuric acid 
being loit in the preliminary drj ing over the simple alcohol 
lamp, even at a temperature at which possibly the last 
traces of water might not have been removed. I have 
found from my own experiments that a trace of baiic lol> 
phate may, on the other band, be obstinately retained even 
after prolonged expoaure to a very high temperature, whea 
it might be assumed that pure alumina alone waa left. 
As Berzclius himself says, ignited alumina rapidly abeofha 
moiiture from the air, involving risk of error in detemia* 
ing ill weight. Traces of the light pulveralent alumina MO 
liable to be mechaakally cairied away during the decom* 
position of tha aalpiute. It is observable that all these 
■ourcoa of afror,oicapt tha laat, teed ia tha aame diieAioaa 
to make tbo alondc weight of alaaiiBtta coaoe oat too 
high. 

3. ExferimtnU of Sir Humhkty Dmy, z8ta,— la Sir 
Httuphiv Oaw*a ** BIcflMata 01 Cbamical PUIoaapliy,'*^ 
pofaliahei io tits, titeaaaM year la wUeh Befsalioa*a fint 
paper oa thia aoUeA appeared— it ia atatad* that ao direft 
reiearchei bad thea beca euido oa the qoaality of oayiaa 
in alumina, but that, from toneexperfaBcata bytheaotMr 



on the Quantity of ammonia raqnired to decompoie 1 
rated awatioaaof aloaiiaa ia acUa, ** it would appear thai 
the Bomher rapieaeatiag aleaiaa ia about 48. and, luppea* 
ing it to coniiatef one peapeatieaof alamiaoa aad oaaof 
oxygen, 33 will be the namber repnaeatiag aloniaaaa.** 
Tbe detail! of the experimeati in qoeatioa am aot flveBf 
and the combining pruportiooa of alt labataaeea aavieg 
been very iroperleaiy known at the time — the number 15 
it taken above for oxygen— it ii ncedleai to ny that thia 
pauage thrawe ae Ugbt apoo tbaeiaft atoeiie wriglil ef 
aluminum. 

3. Exptrimtntt of Tkomion, 1825.— TboflNOat at* 
tempted to deduce the number representing tUa aKaaie 
weight from, (a) analyses by himself and oihefBOf IBMiy 
natural aluminous silicates,(6) analyses of potailltim alun, 

and (f) analy!)es of hydrates of aluminum. He concluded 
from all his experiments that the true number for alumina 
il 2-25 (O'l), and, taking alumina to be AlO, he made 
Al™i-25. This corresponds to Al=30, if O be assumed 
16, and alumina AljO^ — a result which can only be 
viewed as a rough approximation to the truth, since 
Thomson's methods were far from accurate, and hil 
experimental results agree but poorly with each other. 

4. Exptrlmtnts of Mather, 1835.— W. W. Mather, J 
Assistant Professor of Chemistry at the United States 
Military Academy, West Point, prepared aohydrotu alu> 
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Action of Insoluble Metallic Sulphides. 



minum chloride by W61iler*a proceis, dicsolved a weighed 

t onion of it in mter, added lilver nitrate in excess, 
Iteted off, dried and weighed the silver chloride formed, 
tbnw down excess of silver from the filtrate by hydro- 
chloric acid, filtered again, evaporated tbit second filtrate 
and washiaiii to dryness, ignited tbeiMfahie, and weighed 
it as aluDina. o 646 grni. of alnnlaiiiB chloride gave 
•■0549^1* gims. cf sil vcr chloride (jrlelding on redadion 
1*548x61 grm. of silver) and 0*3075 S'""- alumina. 

From the amount of silvar diloride found and silver 
obtained from it in this one experiment, and from the 
atomic wtig^itt of silver and chlorine adopted by Berzelius 
and Tbosmoa mspeAively, Mather calculated values for 
dM aloaiic weight of aluminum ranging from 1-8227410 
|'te(im(OBZ,and the formula of thechkride being taken 
•I AlCl3),or 39-16384 to 29-66880 for O Bid; but from the 
■mount of alumina obtained and the amount of aluminum 
Ibarcin (the latter deduced from the chloride taken for 
analysis minus the cbloriae found), he calculated the 
atomic weight for alamioum as 1*3188017 (0-t) for alu- 
mina taken aa AlaOg, or ai'iooSsya for Oaixfi. He does 
act seem to barc beta itmck br the evidaaee of some 
enor in his own wotic wliicb these discrepant nambers 
aflbfd, bnt suggested tbat tiw fintiea givea by Beraelius 
for tbe alomlavm aed oqrgea in uumtaut nifbt bave been 
■cddeatally Inverted, «ladi woald explala tbe disagree* 
ment between himself tod tiMjmitSwMisb chemist. In 
reality it is pretty plain ttit Malboi^ alomina was not 
Bt eilber from weed maMier'of aome kiad left behind 
llio acida and waab water need, or frosa absorption of 
' ifim vcUjilitaf. If bit most dinft lesnlt only 
be takea ai tba bam of cafa ol a ti ooi aamely, ibt weight of 
aluminum chloridootedaad lilver chloride obtained from 
It, uning Siaa'a aambeit far cbloiiDe (35-37) and silver 
(107 6G). iba aloarie weight of alamiaam fooad will be 




he gave a brief account of his experimental which 
had bcea made with the metal of commerce, coctain- 
lag, aa lie found, only from 93 to 96 per cent of 

J tore aluminum. Tbe eaaA aatwe and amount of the 
imign substances present, chiefly iron and silicon, 
having been determined, the crude metal was dissolved in 
hydrochloric acid, the solution precipitated by ammonia, 
and from the amount of alumina left from the precipitate 
on ignition, after allowing for the impurities, the atomic 
weigh was deduced. The results obtained from a few 
experiments were not sati«faAory enough to warrant any 
proposal to modify the then received number. The pro- 
bability that this number needed corredion, was, however, 
pointed out, with reasons for such an opinion ; the desira- 
bility of obtaining for the purpose of new experiments 
really pure mctaltic aluminum was noticed ; and it was 
suggested tbat difficulties conneflcd with the accurate 
determination of alumina by the method whi^h had just 
been tried might make it eligible to determine instead the 

hydrogen (tfea off dnii^ th» aolntion of the metal in 
acid. 

CTo 



Determloaftlon of Lead Peroxide.— H. Fleck.— The 
author decomposes tbe peroxide with hydrochloric acid, 
condudls the chlorine into a solution of potassium iodide, 
and titrates the iodine set at liberty. — journal de Phar- 
made tt d* Chimit. 



' The seven ricclmal placet are (iven, sotwitbttaedin( the itate- 
mcDt by the author hinicUthat bis balance ceaU mtigft easiljri-jaoth 
■rain, and «as teiuibleSa >4selllgTala:l 



ACTION OF 

INSOLUBLE METALLIC SULPHIDES UPON A 

SOLUTION OF ACID NICKEL SULPHATE 
IN PRESENCE OF SULPHURETTED HYDROGEN. 
By V. n. BAUBIGNY. 

Ir the progressive formation of nickel sulphide in a 
solution of the sulphate of this metal containing sulphu* 
retted hydrogen is a fundion of the relation of the weights 
of the acid and of the metal present, as I have announced 
it is, because the precipitated sulphide, 1.'., the insoluble 
body, inter>'cnes in the rea<Sion of the compounds still In 
solution, it results from this hypothesis that (i) if we 
take away at any given moment the sulphide existing from 
the medium formed by the solution of nickel sulphate, the 
reaAion must stop ; (2) if to a solution of the acid suU 
phate of nickel we add a quantity of the sulphide of tbis 
metal, such that the weight of the free acid and that of tbe 
metal added in the form of sulphide are in the iwapavtiooa 
of weight necessary to form a neutral or feebnr Mid id- 
pbate, the nickel in solution must be progressively ptod- 
pilated aa sulphide. 

If from a iolatioii of oential nidid latpliate (1*100 grab 
in 140 c.c. of wate^, and ntiuated at o^with tuliihaiMted 
hydrt^en we lenwve after tome bonra by filtration tbo 
sulphide deposited, the aolntion wiH not give any fnttlNr 
precipitate of solphide if apoied antw at the or^uuy 
temperature, evea if care be talnn to re-iataiato il at ir 
with talpbuietted hydrogen beJbre doslflf the veaseL 
Tbis first reanlt was easy to focesee, fa we may consider 
tbe liquid aqpaiated from the sulphide aa coortitutiBg a 
new initial state, that of a solution of add nickel snlphate. 
It Is cquailv true tbat nickel sulphide, if placed in a solu- 
tion or add snlphate of the same metal, Identical to that 
from which it has been separated by filtration, re-establisea 
the former conditions. In any case the state of the sul- 
phlde employed has its importance. Tbe crystalline and 
compaa sulphide, aa obtained under ceruin conditions, 
of which hcreaiter, is inaAive, or at least took no ctltA in 
the course of fifteen days. Nickel sulphide does not adk 
by ita preieace, like a porous body, but chemically. 

If WB enbetitote for the nickel sulphide zinc sulphide in * 
the same state of diviaion, and operate otherwise under 
the some conditions, the totality of tbe nickel sulphide 
remains in solution even after a month of aAion. Copper 
sulphide, on the other hand, ads like nickel sulphide. If 
to a solution of 0*731 grm. nickel sulphate in 140 c.c. of 
water we add any given weight of neutral copper sulphate 
— 1-500 prm. for instance — and saturate it with sulphu- 
retted hydrogen gas before closinfj the vessel, then in spite 
of the relatively considerable qn.intity of acid set at liberty 
from the formation of copper sulphide, there remains in the 

liquid eight di^ aftannudt OMie^ 0*440 gm. nichd ad* 

phatc. 

In rv solution of neutral sulphates containing merely zinc 
and nickel sulphuretted hydrogen canr.ot precipitate nickel 
sulphide along with the zinc unless the weight of the zinc is 
much less than that of the nickel— about one-third 
according to the author's former observations. But it can 
in any case be prevented by adding a little free acid to the 
solution. 

With copper, on the contrary, nickel may be precipi- 
tated whatever may be the proportions of weights of the 
two metals, nickel and copper, if we operate with neutral 
sulphates, and this prccipiution can be effedlually pre- 
vented only by the addition of free acid in sufiicient quan- 
tity. Further, when the precipitation is once begun, it 
must be conduced rapidly and without interruption, and 
the first washings in the same manner ; for notwithstanding 
the previous addition of an excess of free acid the condi- 
tions of the medium clianging constantly during filtr.ition, 
as well upon the filter as in the beaker, there conies a lime 
when the copper sulphide and the small quantity of liquid 
wbicfa atUl moiatena it are ia such proportions in tbia 
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medium that the totality of the weights of the two mculb, 

copper ar.J luLt.el. Lears the same piopQiiion to the 
totality of ll;^ lic:J, fice and combined, an in a ncu'.i.il 
sulphate, Cor.::it:cr.s ;n \',k:ch the copper sii]ph)Cc cr.n .kT; 

upon the nickel suiplu Je. ii these conditions are too much 
prolonged the analysis 
ComfUi Rindui. 



ANALYSIS OF INDIAN BREWED AND OTHER 
ALBS. 

_ . ^ C. J. H.WASDSM, 

BcBiat Metfca! Slafi; Chraileal BsMnlMrts GonmoMBt, ftb 

Thk following is a tabulated etateinentof (he compo^iiion 
of twelve samples of Indian brcucd, iind fiv« sanijilts of 
imported beer. The uunples were received from the 
OoouaiiMiiak Deptrtmeat m waled bottles }-> 



just named, provided the concentration of the acid 
exceeds 5 per cent. He has observed, however, that not 
a trace ol potasiium chloride is decomposed if acetic acid 
of o;ily 2 to 3 per cent is used, and the esaporation is 
conducted upon the water-bath, even when the evapora- 
tion is repeated five or six times; under which circum- 
stances potassium iodide is easily decomposed and potas- 
sium bromide less rcadiiy, but still in small qviantit.es, 
completely if the evaporation is repeated two or times. 
The iame holds good with the aAion of manganese per- 
oxide and acetic acid upon potassium bromide. Whilst 
acetic acid at z nr 3 per cent decomposes potassium 
iodide in presence of manganese peroxide very easily the 
first or second time of evapoi.iticn, the same mixture has 
no aftion upon potasii jtn bromide, and acetic acid at 
10 per cunt r:u!,t be used to liberate even traces of bro- 
mine. T he author promises to publish the details of 
analyse* showing that his method is not merely accurate 

I but in many csms very coaveaieat. BtrUkU dtr 

I DmttektH difniiffctn f^ntUtthtifii 



Spccilic 

fliceaf Mamhftofeite. St^^C 

^Ir.— Dyer and Co., Simla .. 1007^1 

*• eaat India Pale," Whymper and Coi, Uoaiome.. toii*ii 

Munee Brewery Co. 1008-11 

*' Troops Ale, Nyna tal Brewery Co lot i ■ 1 1 

" India Pale Ale," Mackinnon & Co., Mussorrie . . 1010*39 

" Canteen issue," Meakin and Co., KasauU .. 1012*43 

PMitr^' Caotsen iitm.P MmUo aod Co 1016-35 

Wbymper and Co. i. nt$'»i 

MackinBOD aad Co. loto'gi 

NyaatalBfcweiyCo. 1010*15 

Mimae Biewery Co. ' .. .» .. 1010*93 

ItaeraiidCoi.,8iiBU»* .* «. .. .* •* •* 1013*48 

"TlvoliBcor" • .. 1014*43 

**ABglo>Baf«MjMiBeer'' loorOj 

**P{|aeiierBeer" .. 1006107 

tabled English Ale (Cask)— 

TvjfkKt WaUter, aod Co. 1004*39 

,» •( ti 



13*87 

in 
1S03 

tl'8 

12*9 
11*2 

11-93 

tri 
ti«6 
107 
W8 

13*4 
io*a 

It'O 

8-3 



tl'O 

I1 192 



ExlraAioo Malt io Total Acidity 

r-c.drM m.wn as (C,H«Oa) 

at IM^C Galwk 

473 a'49« 

5*41 a-377 

4-63 a'6s9 

5*07 ■ a*33 

4*65 2473 

5*39 2293 

6-67 2-551 

6*57 i't^ 

S*3* «'3»4 

4'3j9 »»4 

5*46 3*813 

5'3i 2-641 

6*44 3-198 

2-57 1-843 

3 19 1*363 



0*108 
0*118 

0*198 
o*i9» 

0-168 
0144 

0*346 

0*300 

o*33« 

0*338 

0*36 

0*036 

otaS 

O'M 

era 



Ash 



0*340 

0-43 
0*33 

0-39 
«r*i 
oral 

o'3l 
0*43 
o*35 
o'aa 
o*3S 

o*as 
o-iy 
••3! 



3'«5 «*97« 
3*67 aii7 



0*306 
o*a88 



vay 
O'M 



The extractive tnatlcr was calculated in weighed quan- 
tities of the samples, In determining the amount of malt 
used per gallon no deduAion was made on account of loss 
of gravity from acetie add. 

Ucdkal CeUaca, CalcatU, April 04, iMa. 



DETERMINATION OF CHLORINE IN PRESENCE I 
OF BROMINB AND lOOIMB. 

By 0. VORTMANN. 

Mm. C. L. Miiller aad O. Kticherhave recently published 
in the BtrUhU der DeuUehtn Chemischtn QtttU$thaft 
certain exoeriments on the behaviour of peroxides with 
Chloridea, momides, and iodides in presence of free acetic 
acid. On the faith of these experiments they maintain 
that the author's method of separating clilorinc from bro- 
mine and iodine {BtrichU, xin., 325) is not trustworthy. 
A full description of the process appears in the May 
number of the Vienna A/ona/'j/i^//, and in the meantime 
the author seeks to explain how MM. Mulltr and Kircher 
have arrived at results differing; so widely iruin his own. 
As rt'R.irds the fad that uri liciliiif; potassium chloride, 
lead peroxide, and acetic acid a perceptible escape of 
chlorine, and consequently a lo'^s of hydrochloric acid, 
occurs, his observations agree with those of the chemists 



THE MOST COMVBNIBMT SCALE FOR A 
THERMOMETER USED IN OAS ANALYSIS.* 

By EDWARD W. MORLRV, of 



(Abstract.) 

It is impossible to dispense with a thermometer in gas 
analysis, if accuracy and rapidity of work are both re- 
quired. No method of keeping the teiiipcrature constant, 
nor of mechanically compcnsatint! for its variations, 
answers this double requircrr^int. Nly analyses of air are 
made with a probable error of but the four-hundredth part 
of one per centum. In them the total reduAion of the 
whole analysis, that is the computing ihe percentage of 
oxygen from the readings of scale and thermometer, takes 
less than two minutes and a half. No system other than 
that which determines the temperature, and c o iwft o for 
its variations, can equal this in rapidity. 

If the thermometer is to be used in gas an ilysis, it is 
worth while to provide it with that form of scale which is 
moat economical of time. Usually it is necessary to read 
the centigrade degree on its scale, and then consult a table 
for a logarithmic fadtor corresponding ; the thermometer 
ought to be so graduated as to show this logariihia 
diredly, dispensing with the table. 

A icemiac difficulty liea in the fad that the degrcca art 
of vaiyiaf length, aad iwaeo not ao oaay to fcodoeo 00 a 
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graduating engine. But since all that is required is that 
the graduations shall show logarithms accurate in the 
fifth decimal place, the difikulty can easily be surmounted. 
We may comp'jte the places on the centigrade scale at 
which every third loRariihmic deqree would end, and then 
divide these intervals of three logarithmic degrees into 
thirty tcnihH at one setting of the engine. No error 
would appear in the tilth ijcumal place in this way. As 
the logarithmic degrees mentioned are two-thirda aa long 
aa centigrade degrees, the nuntber of aeitinga of the 
Mgine, to reach say thirty-five degrees, would not be too 
teoublesomc. 

The most convenient method of numbering these 
logarithmic degren may be detcribed. The freezing- 
point should be considered ac corresponding to ihelogarithm 
of unity ; at about sixteenths of a centigrade degree above 
this point will be a logarithm differiog from the former 
by one-thousandth ; the space between tbii and the former 
ia to be divided into ten equal parts, which represent units 
of the fourth place of decimals, and read by estimation to 
naitt of the fiiih place of decimals. This logarithm differ- 
ing by one-thousandth (torn the logarithm of airfty ihould 
btBiunbered gg, representing the logarithm O'gggoo. At 
■tent l*a centigrade will stand logarithmic degree 98, 
t^KHanting logarithm o-ggSoo. The scale is continued 
nwardt in this way, the numbers decreasing upwards. 
Tm oombcr taken from this scale, followed by the tenths 
and bnndredths, and preceded by the figure nine, supplied 
mentally, ia the logarithm to be added to the toCMitbms 
of tension and ebawred volume to redace appanatvalttmes 
nt other tefl^eraiafca to the teeaiag>poiiu. 



REMARKS ON JOLLY'S APPARATUS FOR 
DETERMINING THE AMOUNT OF OXYGEN 
IN AIR." 

«r HOWARD W. HOKUV. af Hadaoa, OUk 

(Abstract.) 

This apparattta resembles Jolly's air-lheiaonMler. The 
air to be analysed is contained in the Imlb of the appara- 
tna» and is measured by deteminiag its tension at the 
lieesiog-point. Its oaygeo la ahtorbed ly a spiral of 
copper wire heated hy attekftric current, and the re^tidual 
nitrogen ia neaaond at the ftceaiog-potat The process 
Is simple, and the appaiattts is simple and tconomicali 
bat it can daim no gieatar acenracgr than haa been 
obtained bv a great manjr eanerinwBtecB hgr means of the 
more rapid proceie with eodiemetrie anpanMs. 

Let oa compare its aecncaqr with the accuraqr of the 
Bnaeen long eudiometer, and that of the FraoUtn and 
Ward appaiatna. We compote the probable error of 
Jolly's appafama oa the bypotheais that the probable error 
at the*80falled JoU* point ia the hundredth of a milli- 
motfB* and thai at the other three measurements is the 
teaOi of a niUinetfe^ This probable error of the result 
nay bo eonpated with the probable error computed for 
Oatweodierapfacatus on the hypothesis that the pro- 
bable error in aaeh loading is the same quantity as that in 
the corresponding Und of reading in the JoUy apparatus , 
aanely, the tenth of a milimetre. 

The error at the Jolly-point is partly one of volume 
ooaemd, and partly of tension observed. The two have 
always the same sign, and form but one indepcndcr.t euor. 
The error at the top of the manometric column, and the 
errors at each end of the barometric column, form the 
other three independent errors to which the measurement 
Is liable. Their total cffed makes the probable enor of 
the measurement o'o23 per centum. 

The volume of air tak jn for analysis enters the result as 
a denominat or and as a minuend in the numerator. These 
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two crfe(^s have contr.nry signs, and the residual effe<5l is 
four -fifths of the probable error of the measurement. The 
probable error of the other measurement of residual nitro- 
gen enters the tcsult \x ith its full value. Their joint tffe£t 
makes the probable error of the result 0*029 P'^'' centum. 

Now in the eudiomctnc pr ce^s, tiie error in the 
measurement of air enters the ustik oi.ly as a divisor, 
Willi oi'.e-lifth its value. T^ie Ki j.isurcmcnts before and 
after explosion affeA the numer.itur with orie-ihird their 
value. All i!jc errors of me.-isu:rtnent .irc diniinislved 
threefold and fivefold in their effect on the result. The 
errors proh.ible in the result with the Runscn long eudio- 
meter and with the Frankland and W'.ird app.it.itus are 
o c;; ,ind o oig ptrcentum, for a proh.ible error of a ti nth 
of a niilmietre in each scale reading. Therefiire, while 
a Jolly apparatus can make more actur.ite single measure- 
ments than the other methods, it is not capable of obtaining 
so a'icurate final results. 

If the apparatus be modified, as the air thermometer 
has been modified, by closing the end of the manometer 
tube, and dispensing with the barometer, the apparatus 
will give as good results as the Frankland and Ward 
apparatus. The probable error of a measurement becomes 
0 014 per centum, and the probable error of the resnlt 
0 019 per centum, both on the hypothesis of a pfobaUo 
error of a tenth of a milimetre in each scale Itadiof and 
of a hundredth at the JoUy>poiot. 

The following table sbows the probidile comparativ* 
errors of the four apparatus mentioned: — 

Probable Errors of Measmenents and of Final Ratolla 
Ibr Probable Errors of one*tenth m.m. ; and of 1 
n.m. for Jolly-point. 



Probable error— 



3^ 



Baaseo 


FraoUaod 




Jolly 
BMdile 


lOflf 

sdieoMMr 


*Wa(a 
;appaialBS. 






tx. 


P.e. 


Tx. 


0-045 


0*034 


O*0il^ 


0*014 


0-059 


0*044 


0*003 


V0X4 


0*049 


0*<83 






o*os7 


0*019 


0*019 





PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 
S(UitrJ«v, ym$ lotht 188a. 

Piof. Cliptoii, PMsideat, in Iho Chdr. 

New member — Major General Martin, R.E. 

Mr. W. F. Stanley read a paper on " Sonorout Vibra- 
lions," especially those of the tuning-fork. The larger 
and more visible movements of a sounding body do not 
appear to be be.st fitted to propapate musical sounds, as 
was shown by placing disks on the prongs of a powerful 
fork, which, when vibrating, coukl then only be heard a 
short distance, whereas by its smaller longitudin.il motions 
when pliced or. its resonator it produced a penetrating 
sound. The vibration down the stem of the fork was 
shown not to depend upon a vibr:iiii: veii'ruid, .is suf^- 
gested by Chladni, for a fork cut in the ci.d of a solid steel 
bar communicated sonorous vibrations equally well to the 
resonator. To set a fork in vibration it was necessary to 
bow one prong only ; therefore, in this case, the vibration 
must proceed along the prongs. .\ light fork, t metre 
long, was fixed in a heavy vice, and it was shown by it 
that vibrations passed down one prong and up the other 
alternately. By means of dust, ripples were shown to 
run down an ordinary fork in vibration. Light pieces of 
metal were fitted to the ends of a powerful fork and theeo 
inmened in meccniy* the refleAed surface of which wat 
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shown on a screen, where it was seen that the whole mer- 
cury surface was broken into fine ripples. It was suggested 
that such small waves arc also perceived by the ear. By 
these, certain conditions of harmonics c.iulil be better \ 
accounted for, as, for example, by division ; in sm.illcr 
waves the rartfadlion of a note in <(p.->ce wtnil i r.<>! «uffcr 
Interference by tiie condensation of its oiftavc tailing in 
the earne space and time. 

Lord RAVi-EtGH explained SL-vcral of Mr. Stanley's 
experiments on the known theory of sound. 

Mr. Walter BAit.Y then cxhiblicii a model of a " Ntw 
Inlegriitiii:; Ar.^mcoK'.fr." This apparatus contains a 
hor /or.tal j lane, in winch are two slits, forming a crosf, 
with .irms lowardH the carL'inil prints. Each slit is fitted 
with a sliding piece, anJ tlie two slides are conneCtfd by 
a bar, the arrangement being that of the well-known in- 
strument for drawing ellipses. The slides carry beneath 
them, wheels, with their planes perpendicular to the slits 
and passing throush the pivots of the bar. The wheels 
rest on a horizontal disk, whose centre is beneath the 
centre of the crosw. The centre of the bar is to be con- 
nedled to a weathercock, which will keep it in the direc- 
tion of the wind when looked at from the centre of the 
instrument. The disk is to be revolve 1 hy Kubinson's 
cups. The number of revolutions of the wheels then give 
the integral c f the resolved parts of the wind in the direc- 
tion of the cardinal points. In the working model of the 
instrument exhibited there was an eleiflrical arrangement 
coiinefled with focr iniiiLators, one for each of the 
cardinal points. .\t c.ii.h t. rn of a u heel a circuit was 
completed, .nnd the corresponding indicator moveil. Re- 
cording instruments arc to be substituted for indicators, 
and the amount recorded cn each in a given lime will be 
proportional to the tdtal motion of the wind tOWUdt lilt 
corretptintling cardin.il point. 

Mr. Li:c:kv pointed out that a gOOd MMHUmMtK WU k 
grt-.it disidcratimi ftt present. 

Thf b t iety meets at Oxfotd on the t7t1l| ud SOBtb 
KtotiogiOQ on the 24ih of ihia month. 
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Dyeing and TiisHe Prinliriff. By \V. Crookes, F.R.S. 
{Teihnoloi^ical Uandbookt. Edited by H. Tritemas 
Wood, Secretary of the Society ot Alls.) London: G. 
Billud Sobs. 

Thom of our readers who have taken m interest in the 
City and Guilds of London Institate for the Advance- 
ment of Technical Education will be aware tliat the want 
«f aseriea of manuals specially adapted for the use of 
•Indents preparing for the uuimioations of the iDttiiote 
won made itself felt. On tkn tJaAorial arts, for instance, 
tten certainly existed important and valuable treatises. 
But they were for the most part too costly for students, 
many of whom would probably be of limited meant. 
Other works, again, were unsuitable becaaae tbejr did not 
begin at the alpbabiet of the arte in queition. what waa 
needed, therefore, waa a handbook, not toe coatljr, niaio, 
■nd simple in its rtyle, eoveiing the whole fRwndt and 
making no special demands upon the previous kMMkledge 
of the student. Mr. Ciookes has nodcrtaken llw some- 
what difficult laf k of dtauine up suth a woik, and appears 
to have ttiteccded in fulfilling the various conditions 
above laid do«n. 7 be only previous qualilication of 
which the student is aasumcd to be possessed is sn ele- 
mentaiy knowledge of chemistiy.sutn as may be acquired 
from alirost any of the ludimeataiy tieatises on -that 
science. The author, building upon this foundation, scvks 
to explain the principles of the art frcm a waAical rather 
than tram a ibeoietical point of view. Prom the very 
evtset he endeavours to explain <vcrytbim| with whin 
tbe learner might be pnsalcd. to the pienee thm are 



given explanations of certain measures used in dye-works, 
Ac, and little known elsewhere. In the "General In- 
trodudion" ihetirst point brought forward is the cleansing 
of the goods to be operated upon — a matter in which even 
experienced dyers are oftrn sadly indifferent, and thus 
insure an unsuspe^ed source of blunders, which are 
charged against the dye-wares or the mordants, and which 
can often be rectified only by the expenditure of much 
time and trouble. Mr. Crookes even demands, as far as 
is humanly possible, chcmic.il purity in the vessels used, 
in the materials to be dycJ, in the water, and in the dye- 
wares. We (.now ilvat good results are often prodaced 
without the observance of these conditions, but we know 
also that a prudent man will, if possible, avoid the risk. 
Half the skill employed in "cobbling" pieces which have 
come up sputty, or flat, or smeary, would have prUWDted 
these evils, and given a far belter result. 

.■\t this part of the treatise a description is given of the 
procedures for bleaching the diflerent textile fibres, that 
is, freeini:; them from their natural colouiing-matters, 
which in many cases if let remain would bs as fatal as 
artificial dirt. 

The next sedlinn, on the seleftion of water for dye- and 
and print-works, has been evidently written with great 
care. The author points out what kinds of water are 
needed, from what g; ological formations it may best be 
obtained, and what possible ingredients are to be especially 
avoided. It may here be remarked t!iat the water needed 
for tinctorial purposes, and, indeed, for the in Justrial arts 
generally, is not the same quality as tl.at which sanitary 
reformers demand for domestic purposes. I"or dietetic 
purposes the presence of salts of lime, an J even of magnesii 
and iron, to a moderate extent, is not objeited to. For 
the dyer or the printer, iron is fatal, and compounds of 
calcium and magnesium preatly interfere with many of his 
operations. Processes aic j;iven for the deteAion of the 
ordinary impurities, and for their removal, when necessary, 
upon the large scale. 

Next follows a chapter on mordants. Here the author 
enters a little more into theoretical considerations than 
in most parts of the work. He shows that if iheadion of 
the metallic mordants and the nature of the aniline colours 
had been better understood, pradical men might have 
been saved the trouble of tedious attempts to fasten, t.g., 
magenta upon cotton fibre by means nf aluminium acetate 
or sulphate. Surely, even those who talk most loodlyef 
the uselessneas of what they are pleased to brand as men 
" book-knowledge," might see the necessity of having 
some acquaintance with the properties of the agents tbqr 
use. To argue that because magenta itacM eoloor » 
must be capable of fixation in the same manner as 
cochineal is not, after all, a very pradtical praeedmei. 
The instruAions for the preparation of aitiBM of ifOO 
rank among the fullest which have ever been pcintdll« and 
speak of close and eatensive observation. 

The accounts of the astringeats, of the ttxiy and the 
animal mordants — commonly so-called— ate exceedinglj 
thorough going. 

In the " General InstniAions on Dyeing " we find not 
a little matter which it is prabable has never appeared is 
print before, having probably been ovcrleekea aa too 
elementary. Among other aeedfbl matter me Sod hem 
the introduaion of certain ledMleal lerai^ irtUdi 
greatly perplex the tyro on hie lirtrodoflioa |» praOical 
work. Here.aleeiere plain dircAions for "meichlogoff'* 
eelom»t i*-* for compating the goods dyed vritC tiM 
|kailern sent as a standard. 

After these geneial and inlreduAeiy consideralione. 
follow a leiiea of receipts for obtaining diflerent celenra 
upon cotton. It baa evidently been tbe auibot's otjift to 
cxcmplily tbe methods rented far dealing with cottoa 
in its dinetent States* such as cotten-wcol, yarns, piece> 
gooi*B of variom fcindst anch as calico, coitcn-vtlvets, 
cords, Ac, and to show tbe processes for applying the 
new colcuiF. 

I After, cotton, linen, jute, wool, and sUk, ate worked 



Digitized by Google 



Crancftt Mm, 



Chimh*s Labontary QmtUt 



a6i 



•hfoagh in • limilar style, tin dttnAMiitie fettoiti of 
taeh ttaplt Mag noticed In m few prdiniaaiy rem»tlc9. 

Tbo latter half of the book io devottd to litaae-printiog 
la ita varioaa e^rlca ud btanebai. tt canaoi bo deaiad 
that tba week woaMliave beta buko mcfiri %aA it beea 
iOaatiated with dved aad pitated pattcraa, aaiaaia of 
" * « tucb addiiioaa wootd Mvalavolnd 



/.Ac Bat 

aach aa lactaaw io the price of tha book aa to baoai of 
tha ipeatloo. For the purpose ia yttim tUe trcatlia will 
fenn a soond aod meral basia fior tha ttadeBt 



Tht Laboratory Guide, a Manual of Practical Chmtiitry 
for CoUegft and Schools, tfecially arran/^ed /or Af;ri- 
(ultural Stiideiils. Bv ARTHUR Hbrbebt Church, 
M.A., of Lincoln College, Oxford, Professor of Che* 
misiry in the Royal Academy of Arts, Loodon. Fifth 
edition, icviaed aad aalaigad. Loodoo : Joka Vaa 
Voorst, 

On comparing the present edition of Fifof. Ckarch's 
Laboratory Guide with its earlier phases, we cannot fail 
Io be struck with the great changes which have been 
made. Whilst the general plan of the work has been 
latalaadi aad whilst none oi the features which won for it 
Iba MOtral approval of teachers and stadaats have been 
laCfulced, additions and improvementa ba«a been 
nameroav. As in»tances, the reader may compare the 
instm^ions here eivcn for the detennination of nitrojten 
with those laid down, say, in the second edition. Not 
only is the tpaca devoted to this important process 
donhled—the precaution of adding aa excess of pure dry 
■laich to such substances as hair, wool, aod albotatn, is 
recommeoded, and Ruffle'a thioealpkata praceM ia fully 
described and recommeoded far the aabataacaa which do 
not yield the whole of tbair Dltfogca as aaaioaiawhca 
burnt with soda-lime la tliaotdiaaty aaaaaar. 

The chapter on the aaalysia of diiakiag-water has also 
been greatly enlargedaad nodilicd. It iavaijiatiaiUtory 
that Prof. Chnrch doca aot coaaldcr that the charaAcr of 
a water csa be dcdocad litom two or tbica dau aloBa,bat 
caaaidcra it advia^ia to ascartaia tha picaeacaor absaoca 
of phoapboric add, to okeatva tba adUon of tha water on 
lead, to apply Hdachli aagar-iaai, and to wbmit tha 
deposit to micfoacopie aaaauaatiaa. Hodoaaaotnltrto 
tho prcMnco or abacaca of fraa oatyiea. wUck it ki 



aa iaportaat 

TbaiaatradUoaalbrthe delarmioatioa ofttoaAaaMaoids 
la articles of diet, fern an axeeedingly utaM addition in 
tka picsent volume as oonpared with the MrSir aditions. 
ITatU a comparatively skort time ago it waa believed that 
tka natritiva vaiaa of aajr reoCi laa( Ac, coald be dis« 
cevaiad by a aiasplc detarmiaatioo ^ iu total aitrogea. 
It la sow kaowa that aitrona can and does exist in 
I in wkick it is not capabla of assimilation by the 
il ^atem. Hence a dcteiatiaation of the albume. 
■oTda fcaeoBtts necessaiy. Two asethoda ibr this purpose 
witk caibalic add and adtk copper kjrdrata aia aocoidiogly 
given. 

Profl Cknrch's work as it stands is undoubtedly the 
beat laboratory guide which can be put into the hands of 
the acricultoral student, — a class whose requirements 
extend far beyond that mere valuation of manures and 
aoila of which thqr aia popolarly aoppaiad toeanaist. 



The Pharwflcofaia vf the London Hospital : Compiled 
under the Direfiim cf a Ctmmittee appoirted by the 
London Hospital Medical Council. London: J. and' 
A. Churchill. 

TsKax is but li'ttle matter in this Pharmacopoeia which 
can fitly fall within the cognisance of the ChbmicaL Nbws. 
There is in the first place a hst of the medical and surgi- 
cal staff of the Hospital. Then Ibllowi the nateiia 
OMdica, ia which wa mcreljjr notka a case where pharma- 

rbat pcrplcxingly froai 



that of pare chemistiy, f eaki dilonita, adrifih ftwn tka 
context must evidaailp owaa aalehun Igppoddorite^ bat 
which might easily ba t Mrfa t Ho od aa ealdam eklanla. 
Tha fbramlis to adolta aad for ekHdian cdl llkawlaa to 
BOiaaMtkB from oat poiat of viaw. 

In tka iaatmdioaatocaae^aking ia tbadilMran'award 
wa note witk iatanal dwt tka Cliaieal Clef k la regdrad 
to fccecd whetker tka pailaot baa kaaa M npoa lariaa* 
eaoaaiooda. Bat to ttaOMLawa, wkick aa^katmly 
called tka quad^ ibidd, tkaia piapacatloaa aad at laaat 
daaHaatka of tka ao>called paiaat otadidaaa woald kava 
long keen awapt oat of adiAoce. 

Nazt Ibllowi a Hgoia aad da st ri ption of Dr. Duply's 
apperatita for the detaimlnallaa of aiaa by the sodium 
hypobromite process, an aceoont of the detcrmioation of 
sugar in urine by Febting's process, and a list of cdotioaa 
for preserving and staining animal preparatiooa. 

Then follows a chapter on poisons and thdr anUdolaa. 
It is remarkable that the compounds of cbreminn are 
omitted, since, from their extensive use in the arts, they 
may be accidentally introduced into articles of food or 
drink. The rest of the book is taken up with a list of the 
abbreviations used in prescribing, metric weights and 
measures with their equivalents in the weights and 
measures of the British pharmacopoeia, and tables of 
dosea. 



HouuMi Chmlttry for the Ifoit-ikmteaJ, By A. J. 

Shilton, F.C.S. London : F. V. White and Co. 

This is a work which strongly reminds us of the late 
Professor Johnston's " Chemistry of Common Life. " The 
writer, indeed, arfr.v.ts in his preface that many books have 
been written on ttn.- chemistry of things commonly met 
with in d.iiiy life, but contends that Uiey have been at 
fault "in at least one particular," i.e., in containing a 
quantity of matter " not of a stritflly chemical nature, and 
which, however interesting in itself, swells the book to a 
large size without adding to its usefulness." It might 
perhaps here be icinaiked that matter not striflly chemi- 
cal may yet be very uieful.and may be legitimately intro- 
duced into works of a popular class. Iridced.in describing, 
as the author proposes to do, " curtain chemical principles 
and processes involved in some household operations," it 
will not aKvays be found cisy to eliminate physical and 
physioIogic.il consiiler.-itions. 

Mr. Shilton devotes his first chapter to " chemical pre- 
liniin.-iries." In the second he treats of washing soda, 
common salt, and other sodium compounds, and describes 
briefly the alkali manufadure. The manufaAures of soap 
and of candles are next sketched. As regards the latter 
subjeift it may be asked whether, as the processes of 
candle-making are mainly mechanical, the author It not, 
like his predecessors, introducing nuttter wbick ia ** not 
of a strifily chemical nattuc." 

Ozone, though it figures as an item on the cover of the 
book, is but slightly noticed in the text. We are glad to 
find that the author abows himself sceptical as to the 
alleged wonderful powers ascribed to this compound. He 
is even hard-hearted enough to inform the British public 
that the peculiar odour which they greedily inhale at the 
seaside and regard as a panacea consists principally of the 
effluvium of " decomposing crabs and seaweed." As 
re^udsthe proportion of carbonic acid in the air, the chief 
weight is still laid, as in older manuals, upon its produc* 
tion by the respiration of animals and by combustion, and 
on its decomposition in the nutrition of plants. But wa 
find no mention of a pair of processes which are at work 
on a probably larger scale, i.e., on the one hand the exha* 
lation of carbonic acid from volcanoes, and on the other, 
its withdrawal from tha atmosphere in the fom of calciom 
carbonate by certain pr o ce ne s of marina aaimd lift, c^a* 
cially by the cord-wonns. 

The chapter on water contains soam very aound advicoi 
aad we are glad to p ctc d va that tba aatbar gives his vota 

W thm man aniiakla fisr dnaiaslir nnmrtif s 
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The COTt of softening a hard water by dint of boap is given 
as ;f47 IS. 8d., as aj^ainst 8d. for doing the same work by 
Clark's process. A scitmn on disinfeftants, though correct 
in its statements, docs little more than show how very 
limited jis >et is man's power of dealing with disease 
germs. 

Succeedinfj chapters deal with Starch, the sugars, Ihc 
manufacture of bread, though without any reference to 
the ultra filthincKs of our modern town bakeries, fermenta- 
tion, distillirt;, wines, w here the " plastering " fr,iud is duly 
denounced, vinegar, the infused beverages, the glass and 
porcelain manufaAures, and the chemistry' of toed. As 
the entire compass of the book falls short of 200 p.T^es, 
not vc:y <.lo5.cly printed, it need scarcely be said that these 
BubjcC!?. c.'ir: be but briefly dealt with. The author, how- 
ever, may fairly be said to have made the best of his 
narrow space, and to have given a clear summary of his 



SmiiksonianMistellaHtoHt CoUictiont, .(41. The Constants 
of Saturt. Part V. A Re-ca!iu!:i!iL.n i<f tr.e Atomic 
Wtighls. By Frami Wigoleswortii (.i.ahkf,, S.D., 
Professor of Chemistry and Physics in the University of 
Cincinnati. Washington : Smithsonian Institution. 
iNQOdUsS concerning the atomic weights are of the 
highest imporUDce. Until their valaea arc determined in 
a manner which excludes all appreciable error, the funda- 
mental ^neationi at to their nature, their possible origin, 
and their decomporability cannot even be discussed in a 
fruitful apirit. Great gratitude it therefore due to Prof. 
Clarke for the systematic re-calculation which he has here 
undertaken. His obJeA has been to bring together all 
existing trustworthy data, to reduce them to common 
atandarda, and to detcniUBB tba pnriMble error for each 
-•eriea of figures. Bj so doing kc liM dcared the ground 
ifor future experimenters, who can now dearly ice what 
icmaina to be done, and has thrown a light on the rela- 
tive values of different lines of retearcb. He complains, 
and with full reason, that in many leriet of deter- 
minations of the atomic weights of elements, it has 
taen negle^ed to reduce the weighings to a vacuum 
standard. Errors have thus been introduced ; slight and 
possibly capable of being In many cases safely negleAed, 
but in otmr instances ewiom. As another vitiating 
Ceatue in many otberwiw idminbly condoAed deter* 
miaatione, iba antbor, (olkmtng Damai, points to tlw 
ocdaijoa of oxygen by silver. 

Plieiai 10 IM variom dement* he Sadt from n diacM- 
•loB of tio ramllt of Bidmaaa and Meicband, Damas, 
Boneeiagatttt, end Kegnavh, tkn mean atomic weight of 
omen* 15*9693, with a pnoaUo cmr of ^ 0035. 

Taa atomic weighte « tiie group silver, potassium, 
•odiBm, chloriact Kfondaei iodine, and sulphur are so 
cJoeely dipwde at opoa each otiier that thsv can scarcely 
be conridmd separately. The antbor finds the general 
mean results (0 = 15-9633) as Ag, loj-Cys ; €1,35 3-0; 
Bf, 79"7*8 : I, 126 ,557 ; Na, 32-998 ; K, 39 019, and 
8«3 1 '984. If these values are re^ucalaled on the basis 
Ob 16, they diftr from the lesnlu of Sus, by fiaAioai of 
flUch tuooaly a&A the second decimal place. As Prof. 
Gbutbe ebacrvee, ** no other criticism eoold more severely 
test the charaAer of Sus's work, or mors definitely 
inaatrate his magnificent accuracy." 

In the appendix the antbor examines the bearings of 
the moat recent determinstions upon Proot's law. It it 
very significant that in the silver group of which we have 
jest been speaking the " Dumas correAion," i.*., con- 
aMcration of the oxygen occluded by silver, tells in favour 
of Prout's hypothesis in five out of the seven cases, leaving 
one value unafTeAed and rendering one only less in 
harmony with the demands of the hypothesis. The 
question is naturally raised : Have we here in the case of 
silver an exceptional phenomenon, or do other metals 
used in the determination of atomic weights occlude, 



general sources of error. Thus, if oxygen = 16 instead of 
15 9633, the atomic wci-ht of uranium is affeded to the 
extent of 0-5^8. The atomic weight of carbon depends 
upon that ol oxygen ; that of calcium upon carbon and 
oxygen ; that of fluorine upon calcium, carbon, and 
oxygen as well as upon sulphur, silver, an ! chlorine. 

The author quotes Piof. Mallet s argunieru in fivour of 
Proiit's hypothesis. Taking the atomic weights of 
eighteen elements, which seem well determined, he shows 
that ten of them have values which approach whole 
numbers within i-ioth of a unit. He then asks, what is 
the mathematical probability that this close approxima- 
tion to Front's law in ten cases out of eighteen is purely 
accidental, as those chemists who reject the hypothetis 
seem to hold ? Working this problem out. Mallet finds 
the probability in favour of mere coincidence to be in the 
ratio of i : 1097 8! In summing up, Prof. Clarke, who 
entered upon his re-calculation with an admitted preju- 
dice against Prout's hypothesis, considers it more pro- 
bable that the few .ipp.ircnt exceptions are due to con- 
slant errors not yet i^Kteaed than that the great number 
of clo5c agrt crncn'.s ihould be purely accidental. To say 
the very least the hypothesis of Prout cannot be summarily 
laid aside as refuted. All truly philosophical chemists 
who with to lay a secure foundation for their tbeotiea 
caaaot iiill lo aet bi^ etoca opoa Prof. Clarke^ tnitisc. 
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Cam^fn RtndHt Htbdomadaira dts Stances, dt VAetHmk 
dts Seututs. No. 21, May 22, 1882. 
AbtMption of Gaaea by Platinum.— M. Berthelot, 
—The alady of eleAiolytic polarisstion has led the author 
to iovaatlgato the heat discngsged in the absorption of 
gases by platiMm. especially aa regards hydrogen and 
oxygen. He baa operated with platinnm ia varioaa forms, 
inchMsd in small ^aas globea holding about 75 cc fitted 
with ups, and eontainiag from 50 to 1 30 grma. of mctaL 
Th^ «rere placed In a caforimeter. the nohes were ei. 
bansted, weighed, and the gas waa then aemitiod ao aa to 



saturate the platinum at a messara aa iwar aa poeslMe to 
that of Iba atmosphere. On wei|^ac again the incnaaa 
of weight ifvea tho gaa abioibed. VVben this is dona the 



eigbtjifvea . 

gas is witGhawa by mana of the metowial pump, at firac 
in tho cold, and tMa at ioo», mcasnring cadi tiam tbo 
gas, and noting the lomaa of waight consaeativa on ita 

txtradioB. Thia is than complelsd by coUeaing tba 
Ka^es set at liberty, and beating the metd in a tube of 
hard glass until the glass bsglnatoaul^—aaiodiipen sable 
counter-proof, without which then is sometinies danger 
ot atuibttting to a hydride the absorption of 0)qr|eo, 
due in reality to the reduAion of a idaliaoaa ondo, 
or to regard as due to some partiealar atala of Um 
platinum an absorption of oxygen, wbicb is ia malltjr 
due to the oxidation of a hydride. Sach bydrideo 
and sub-oxides seem to have been often confounded with 
platinum itself in the study of the sabetanccs called 
platinum-black. The author finds evidaaco of two distinA 
platinum hydrides, the one dissociable and capable of being 
oxidised in the cold by oxygen, and the Other more Stable, 
but capable oi being destroyed by the aftion of heat. All 
the specimens of platinum-black which the author has 
been to procure contained considerable proportions 
of ox> gen, and were sub-oxides. They absorb large pro- 
portions of hydrogen, one part of which reduces the o^de, 
w hilst another part forms a hydride. Platinum, in what- 
ever state, if pl.ittd in a vacuum and then exposed to 



possiMy, gaseous impuiitiei. The author reiers again to j oxygen, becomes heated distinftly. The ignition of a 
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adstBi* of hydrogen and oxygen byplatiiininl««emipai# 

Sthe fmnation of the IcM ttabto bydiUo and its odda- 
B ia tbe cold by oxygen. 

Aef^ion of Oxygenated Water upon Organic 
Matters and Fermentations. — Paul Bert and V. 
Regnard. — Oxygenated water in a very dilute tta'.c 
arrests the fermentations due to the development of living 
beings, and the putrefadion of all substances which do 
not decompose it. It has no aAion upon the diastasic 
fermenifi. Dilate oxygenated water is destrn\cd neither 
by the fa(s, the amylaceous matters, the soluble ferments, 
by egg albumen, caseine, the peptones,creatine, creatinine, 
nor urea. It is rapidly destroyed by collagenous nitro- 
genous matter;!, musculine, blood-tibnne, and various 
nitrogenous vegetable matters. TbU adioo ia completely 
atrcbted by a icmpcralttr* Ughw thiB bot i« BOt 
affcAcd by putrefaction. 

Mtaaureinent of tbe Carbonic Acid contained in 
Ih* Atmoapbete.— M. Mascatt. — ^Tbe aatbor conaiiUn 
tbst specimens of 500 c.c of air «• mOdtilt for llw 
■ determination of carbonic acid. 

Quantity of Carbonic Acid contained in tbe Air at 
Calivea, near Nyon, at the height of 420 metres. — M. 
Risler. — Tbe general mean of tbe niontbly determinations 
from Augnst, 187s, to Joljr, 1873, Is 3'OSS ^WBCe per 

10,000. 

Chemical Work produced by the Battefjf.^D. 
Tommati. — Joule and Favrc have shown that the power 
of the galvanic battery is intimately related with the heat 
produced by the chemical reactions in the battery itself, 
and that an entire order of questions relative to currents 
may be treated like problems in calorimetry. Thus the 
eledromolive force of a buttery would be proportionate to 
the heat liberated by the chemical adion, and consequently 
knowing tbe calories liberated by this chemical adlion wc 
may find the work which the battery is capable of pro- 
docing. Favre has shown, however, that the heat brought 
into play during the combustion of the hydrogen in elcc- 
trolyxis is transmissible or not transmi<(t.ible to the circuit 
according to tbe nature of the compound which furnishes 
the oxygen necessary for the combustion. Thus, of 
131 cals. disengaged by a couple with oxygenated water 
and hydrochloric acid, there would be merely 41*6 cals. 
transmissible to the circuit, and representing consequently 
the energy of the battery. Favre has further observed 
that in the sulphatation of the cine of a simple couple 
(cine, platinom, and acidulated water), 39 cals. are brought 
uto play, but that of this number only 29 8 cals. are 
transmissible to the circuit, whilst 9 cals. are confined to 
tbe interior of the battery. A stncplatinum element with 
dilute sulphuric acid (Smee's) should disengage, according 
to Favre, 39 cals., but of this number only 29 8 would be 
tnoMuiited to the circnit, and represent the energy of the 
battery. Two such elements, tberefore, onght not to 
decompose water, ag-8 cals. + 29-8 cals. < 69 cals. 
But the author has found that tbe decomposition takes 
place as if all the calories disengaged by the two 
ctenents bad been transmitted to the circnit. 
39 cals. +39 cals.>^ cals. (Favre), or, calculated accord* 
ing to thermic data, 38 cals. +38 cats.-f i'4cals.>69 cals. 
If the water of the diameter is acidulated with hydro- 
chloric acid tbe dteonpctltioa of tbo water takca place 
more easily. Bat cvta ia (Ma caaa tfaaia onght to M no 
cleArolysis, since, according to PaviCk eel*. + 
439*8 cal8.<l66 cala. If we rabstitnta ia the above ele. 
nents ibr the two platimuB platat two giapbiiea, mb* 
viotttly heated to red wai a wbl cb . aeeofdiBC to lacMved 
idaai, abovM not ia aay way modify tba cbaaikal aAion 
of tbo battery - t ha decomposition is nrodnced very 
bfiddjr. If w« cnplagr in the batten damedaa of eoka 
with a latfe nnCaoe, tbe deconpaattiaB of tba water ia 
BMMh atora snarytic. Aceardlag to Fam two aiae* 
ylali B B H t flemaata te dOota hvdioeUarle acid onght aoe 
lo dacMMMMwatar if it is acidulated with mlpboric add, 
tatiMi daeompoea it if acidolatad with taydrocblMie 



add. Two siaem^ia ar dac^aoka daaMota daeaoi* 
paaa water addalalca with aalpbnric acid. This decon* 
poaltioB GBBBot ba aspUaad according to Favre. bat it 
is intdllgible accovOaf ta tbamk data: 34*2 eala.434'i 
c als. -f I cal.>69 cato. A dae-piatiaaai demeat la dflata 
bydrobromic acid oogkt, acGoraiag ta Favre, to liberata 
35*9 cals., but only 29-9 cala. wodd ba transmitted to tba 
circnit. Two of these elements, therefore, ought not to 
decompose water acidified either with sulphuric or hydro- 
chloric acid, lor in tbe former case 299 cals. + 29*9 
cals.<69 cab. , and in the second 2g-gca]s.+29'9cals.<66 
cals. II the water of tha voltameter is acidulated with 
sulphuric add, deoompodtion seta in, but ceases soon. 
Tbe decomposition of the water is more marked with two 
sinc-coke elements. If the water of the voltameter is 
acidulated with hydrochloric acid, the decomposition takes 
place more easily. If the water of the voltameter is 
acidified with hydrobromic acid, there is also eleArolysis, 
but in this ca»c it is not the water which is decomposed, 
but tbe hydrobromic acid itself. However this acid is 
diluted, gas always escapes at the negative ele^rode, but 
at the positive electrode there is no escape of gas, but 
there appears around the platinum wire a yellow thread of 
bromine. Tbia laA is easily explained, since 2 mols. 
hydrobromic acid absorb 59 cals. for decomposition, whilst 
I mol. water absorbs 69 cjU., and, as the author has 
shown in iKyg, the compnund which absorbs the least 
calories ia al .vays decomposed in preference by the current. 

Use of Revolving Discs for tbe Study of Colour- 
Sensations. Relative Intensity of Colours. — A. 
Rosenstiebl.— This paper requires tbe accompanying 
diagram. 

Hydrosulpbata of Nicltd SnlpUdet— H. BaaUgay. 

—See p. 249. 

A<5\ion of Alkaline Sulphides upon Stannous Sul- 
phide. — A. Ditte. — If potasfiiuni mono-sulphide is caused 
to adl upon stannous sulphide with access of air, the 
alkaline liauid, even if dilute, dissolves a little of the 
metallic sulphide, but by the adlion of the oxygen, which 
transforms it into a bisulphide soluble in the potassium 
sulphide, there is produced at the same time a little 

ftotassa. The readion continues thus very slowly, as the 
iquid obtains oxygen from the atmosphere. H the primi* 
tive liquid is sufficiently concentrated, the metallic proto* 
sulphide is decomposed with foiinalion of sulpho-stannata 
and of metallic tin; as for the potassa formed under the 
influence of the air, it is too small in quantity to adk in 
presence of the excess of potassium sulphide. 

Researches on the Cuproso-cupric Sulphites. — A. 
Etard. — The author describes a yellow salt, which might 
be named an o^o-sulphitc of cuprosum, cupricum, and 
sodium, and which if treated with sulphurous acid passes 
into Chevreul's salt, SOjCuaSOjCu.aH^O. The yellow 
salt is prepared by shaking up anhydrous copper sulphate, 
pulverised in an open flask with a solution of sodium bi- 
sulphite at sp. ^. 1*26. If the yellow salt is treated in 
the cold and with contaA of air with sodium bisolpblte, 
there is formed a deep reddish brown sdt ia spbarieal 
agglomerations, SsO^Ctt4Nas-i-9HaO. 

Baaie Salta el iiaa g anoua Oaida.-nA. Gat|B0«-nA 
deacriptioB of a tabi^Blpbate, anlMiitfata, and 017- 

chloride. 

Addition of Hypochloroua Acid to Mono-chlorated 
Allyl-chloride. — L. Hcniy, — Tlie readlion gives rise to 
two distinct product : symmetric bicblorated acetone and 
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Ble<5\rolytic Determination of 2llie In Ores. — A. 
Millot. — Various procedures have bMB nggested for the 
eledrolytic determination of zinc. Ad acetic solution 
ht* been employed, or by prefereac* • tulpbiuki with 
Ui* addition of ammonium ftuiphal*. Tte depotit ob- 
Uiaad is very adhesive, but the last tracm <^ coppar we 
vaijr bard to separate. M. BeiUteio recommends lor the 
MeiaiDatioD of sine in brass, after separating the copper 
to • tritrfe iolution, the precipitation of the i-olation by 
potassa, and the te-di*ao)ution of the precipitate by potas* 
aiam cyanide. Tbie method occauona the platinum of 
the elcArcdes to be attacked, and the fafnation of a black 
deposit of finely-divided platiattmupoa the negative pole. 
The aatbor baa picvknuly pcopoecd the aae in this deier- 
iwiBartoa of as exceta of easitie potaab. which gives a 
VM7 adhailve deposit of sioei abaSar to that obtainod with 

£•148. With pure potaaaa, CBtlraly firaa from eUeridMt 
placinan eledradea are not attached. The foUowing 
la givea the beat icanit with orea of ainc t Dlitolve 
■Mb of the 0(0 in 50 ex. hydroclileric acid, adding 
e hailing a little potamam ddorate to precipitate 
the iien. If mticb aiUea Is preaeat the selatloa is ovape- 
rated to dtyoesa with a litUa hydiochlevie acid. The 
Uqdd, wImm cold aad dUttiad. ia nimd with 100 cc. of 
aaMBonla attd $ ex. of a aatoratad solniioii of amaMmitun 
catboaata lo jnecipitalo the lead and the time. Whco 
cold it ia dilated to a half Utta aad ilteiod. Wo take 
toe c.c. of tite filtrate, conespondiag to | ffou of tbe one, 
and cootainiDc from o's to 0*3 cias. 01 alao< Tbeio ia 



cootainiDg from o's to 0*3 gias, 
added s gna. pore potassium cjFaaide* and the whole is 
placed to a precipitating glass. Aa a pontive pole a 
allnder of platinum wire gauze is need, and for a nega> 
tive pole we place in the interior of tbe cylinder a 
platinum cone of tbe apparatus of M. Ricbe. Tbe distance 
between tbe cone and the gauze ought to he a few nitli* 
metres. A current is passed through the solution answer- 
ing lo two Bunscn elements, or that of a Clamond'a 
thcrmo-eleAric pile of 150 elements. If the liquid con- 
tains 0-35 grm. of zinc there are precipitated in the first 
hour 0'I5 grm. ; in ti e (econd hour 0-075 B*^*"- "^bc last 
portions oi the rriCtal ate mote diflicult to separate, but 
in nine or ten );rurs the precipitation is complete. The 
deposit is scry adhesive ; it it washed in alcohol, then in 
water, and the core is dried ard weighed. The zinc is 
then dissolved (H in hydrochloric acid, and the cone is 
dried and weighed anew. If the ore contains copper, it 
ifc depotittd with the zinc. 'I hedepokit is re-difi' lved in 
nitric acid, and the cc 1 [ler it piic ipitated byeltL.n lyns 
in an acid liquid. CiOniiutn nlune is dctctmirc l alung 
with the zinc, v.l.ith is the ca^c -.il-o in vi li.mctr;c dctir- 
minations. W 1 cn it is f rt>cr.t in tlic o.c in notable pio- 
portion* It n.usl I c rtmc\cd hy means f f st.lphuielted 
hydrogen, li e qu.-intit\ ul pcitasMuni cyanide mu*l be 
exa&ly limiieil. Ir iron- is u^cd thr.n tJie \i.cigiit given 
the tnetal will be dtposucd n.oi<- slovviy, .-md it tic quan- 
tity is less the depoyit i!d rot atii citf.t. I hi;, cIc(fliolysiii 
in alkaline liquids cccaMons an :ittav.k uf tiiC platinum 
cicdrodes, and the fcin.atim at the negative pole cf a 
black coating of finely divided platinum, which is not 
removed by treatment with acids, but which changes con- 
tinually the weight of the cone. 1 he author avoids this 
inconvenience, du: to the decomposition cl nmmonium 
hydrochlorate and the formation of nascent chlorine, by 
adding 10 tl^c liquid to be electrolysed 5 c.c. of a saturated 
solution of ammonium acetate. The acetate is decom- 
posed by the current, and ro chlorine is formed, so that 
the elr^rodes are not attacked. Ammonium nitrate 
answers the same purpose, but it delays the j rccipitatiun 
of tbe tine. The results obtained in the absence of 
cadmium are absolutely exaA. 

Russian Cheonical Society.— Session April 2/14, 1882. 
— M. Teploff centinaca bia stodlea on tbe etniaote of 
Bmlecnles. 

I. Beilalein and Koorbatoff presented their results 



00 the eompcMition of tbe ctode pettoieum diatiJled in 
tko works Of Sienaeo* aad Habk*. It cooiiaia cUelty of 



saturated hydrocarbons, but it oOBtaiaa deo a aotall qoaa- 
tity of aromatic hydrocarbons. 

M. Lubavine pointed out a method of prepaiitig ^yoid 
by the aftioo of nitric acid upon aldehyd. 

M. Werigo called to mind that as far back as 1879. 
experiments on the oxidation of glycerin were being con- 
duced in the laboratory of the Univertity of Odessa. 

M. Przyby tek completed his commuoicatioo (lelerred to 
by M. Werigo) on the prodoAsof tbe oxidation of glycerin 
by means of nitric acid at common temperatures. 

M. Wilm, in pursuing his researches on the platinum 
metals, arrived at the following conclusions : 1 he metala 
of this group, and especially palladium and rhodinai, 
when they hatre heco pnecipitated by iron, ainci hydrogen, 
or sodium fBtniate, dissolve with lewarkable ease ia 
hwdtocMoiie add in presence of air. Pore rhodioa 
awetbe bydtogM with n«ch greater energy than palla. 
diom. The platinnm metals cannot be ieparatod from 
the base metals, aocb aa copper or lead, by fluaaa of 
redndag aceatat aa tbqr cany down a certalo ^eawlty of 
these metals. 

M. StchetbakeH leot in • paper on the aAioo of aoraaal 
butyr>-l chloiide upon normal ainc propyl. H. Stcher* 
bakuff alao gtvo a communication on the preparation aad 
properties of sine propyl. 

A meoMir was read from MM. Hatbownikeff and 
Kahhmkoff mi a bexylic glycerin, and one from M. 
IfarkewnikadTon the me tec nlar traasfecmatioa of tin. 



Revue dts Industries it dn StUnces Chimiquet et AgrieoU$» 
No, 53, 1882. 

Determioation of Salicylic Acid in Alimentary 
Snbatasces.— MM. Tcllet and De Grobeit.— A vole* 
miaous memoir, in which the authors describe tbe deter* 
minatioa of salicylic acid in hatter, milk, and urine. The 
process is velnmettic, aad the anthon make use of a 
colotimetrie of ferric dilmide at foM to 1-008 sp. gr., 
coniainiog 0*5 grm. acid in 100 c>e. They take 25 grms. 
butter, place it in a cylinder gradnated at 200 cc, add 
5 or Q drops of sulphuric add at 30^ B., and a certain 
volume of benzol, t.g., 75 cc, and shake strongly. All 
the iatty anhstance is diaaolved, and a whitish awtlor rs* 
mains in suspension. Tbe total voloaM ia noted, aad Is 
made up to ezaAly soo, ttOi or ISO CC. The aolniion is 
Altered ; 5 or to cc of it are taken, and placed in a test* 
tube of tM same diameter as the tubes of the colornscler; 
5 or 10 cc of water are added, aad a or 3 drops of the 
ferric chloride above mentioned. The tube is shaltea 
repeatedly, but gently, to prevent an omaidon, andwiwn 
the tint of the lower liquid no longer deepens, it Is con* 
pared with n Btaadatd lobe. For greater exaAitado the 
comparison is made not with a tabe oonisii^g metely 
water, bat with a tube in which H a solntian of bensol 
h aving dissolved 25 grms. of batter free from aalievlieadd 
per 100 cc. We place 10 c.c. of liiia notmat sofntion of 
butter free from salicylic add in a test-tube ; then 0-2 c.c. 
or o'l cc of a solution of salicylic add at i grm. per 
litre, and Q'Scc. or 9*9 cc. of dif tilled water; then, lastly, 
3 drops of the ferric chloride, and agitate. The propor- 
tion of s;»lir\Hc acid is judged by the comparative colour. 

ManufaJture of Borax from Boracic Acid.— M. 
Donnay. — An account of the produAion of bons ffOn 
the lagoons of Castel, Nuovo, Tuscany. 

Disinfetnion of Alcohols by Elet^rolytin.— MH* 
Naudio and Scbnddcr.— Already noticed. 

No. 54, 1882. 

DisinfedVion and Agricultural Utilisation of Blood. 
.—P. Marguetite-Delacharlonny. — The author gives tbe 
proportion oi nitrogen in dried blood as ll'tS to iS-yjpcr 
cent, and tbe phosphoric acid at Z'fe to t per cent. The 
value of the blood of tbe ^3 miuion animals yearly 
slanghtered ia France be esUmatcs at at million francs. 
The anther deecribea varioas methods prapoesd ftr 
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treating blood so as to prevent nuisance. A mixture re- 
commended for this purpose by the Conseil d'Hygiene de 
la Seine is as follows :— 

Sodium sulphate 0 60 kilos. 

Crude phenol ., o'i5 „ 

Common vinegar 0*15 ,, 

Sulphuric acid o'02s ,, 

Water 2 ,, 



3415 



This quantity is to ierve for 100 litres of blood. 

Mote on Apparatus employed in Determining the 
Dry Extra(;t furnished by Various Industrial Pro- 
du(!ls. — Armand Le Dodle.— This paper cjinnoi be in- 
telligibly reproduced without the two accompanying 
figures. 

DisinfeAion of Alcohols by Eletftrolysit.— MM. 
Naudin and Schneider. — Continued ftom (he last number. 

Purification of Waste-Waters from Manufactories. 

— MM. Gaillct and Hunt. — In tbis prcliminaiy paper the 
authors decide that irrigAtiun must in the mnjurity ui cases 
be rejcAed. Where it is not impraAicable it is dangerous. 



Cosmos Lt$ Uonde$. 
No. 3, May 20, 2882. 
Mutual Attraction of Ores.— Prof. Doeltcr.— The 
author, when experimenting upon various ores with 
eledlro-magnets, remarks that the quantity of iron present 
does not determine the degree of attraction of ores. The 
sulphides and sulphates which contain much iron are little 
attra^ed, whilst the attradlion of the oxides, carbonates, 
and silicates, is very strong. This variation in the quan- 
tity of attraction may be useful in the mechanical separa- 
tion of natural mixtures of ores. 
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Thii at once aupcratdei the wbole of the paltcrnt o( blowpipes on 
my list. It U aelt-lichiine and aelf-adjualing, requiring no taps or 
apring valves, a alight mnvement vf one ^ia adjuttini; both air aod 
gai at once. It is perfc^tlv adiplcd lor all purpose*, from the finest 
chemical analysis to the bra/ini; of locomotiva boiler tubei, and it 
adapted eitberaa a table or hand blowpipe aa deaired. lUuitrated list 
of laroratorv healing apparatus, January edition, price 2d., pott free. 
Illutlratcd hit of domestic heating and cookine apparatui, price jd. 
post free. 

THOS. FLETCHER, 

MUS E UM STREET WARRINGTON. 

MYOCOM FLY GUM, 

FOR CATCHING FLIES. 



THE SUCCESS OF THE LAST 3 YEARS I 

Sold by all Chemists and Grocers, in if tins ; or a 
sample can be obtained (as under) by post for 1/3. 

Liberal Trade Terms. 



THOMAS CHRISTY & CO., 
155, Fe nchurch Street, London, E.C. 

PATENT BULGE BARREL M ACHINE. 

On an entirely rovelfirinciple, lately 
pcifeAed and now largely used io 
malting Fluur, Petroleum, Oil, and 
ether Laik", saving latgely in cost. Is 
tery simple and can be worked by 
unskilled Ubour. One man can turn 
off about 40 medium-sixed caakt per 
hour, and the power required is ooly 
Or.e-and-a-half horse. 

Also Stave Jointers and Heading 
Turners on greatly improved principlca. 

Can be a;en in operation, aod full 
piriicubn obtained, on applying to — 

ROBERT CURWEhT, 
Soil Agent /or tht Unilrd Kingdom 
and the Contintnt, 
33 & 34, Dauav Rt;iLDi.><os, 
Water Street, LivcarooL. 

OR H. GEISSLER'S SUCC. FRANZ MUUER. 

B03sr3sr-025T-Eri3:iiNrE • 

MANL-rACTl-aCR OP 

CHEMICAL, PHYSICAL, AND METEOROLOGICAL APPARATUS 
AND INSTRUMENTS, 

SPECIALITY : Geiaaler'a Tubes, Crookes't Radiant Matter 
Tubes, OeUsler'a Mercurial Air-Puinpa, Prcciaion Appmratua 
llluilralid ftUt Lisa fOit ftii. 

Gold Midal, lKTiK.<<ATic>iALKi.>tTaiCALbxaiBiTioN, PAait 1881. 
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miSH HILL BAUXITE (Alum Clay). 



The IRISH HILL MINING CO. arc now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufadturers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kuigdom, America, and the 
Continentt almoat eadoaively . 

Amalths bt Jobm PATmsoN, Esq. 



Dried at a I a* F. 
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Alumina < 

Peroxide of Iron 

Silica 

Titanic Acid 

Lime, Magnesia, Potaafa, Soda, and 
Sulphuric Acid 



59*00 
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i8'00 

0*23 

Comt»lniNl Water .' 22*30 
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i'57 
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5*80 
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29*27 



2ad Quality. 
52*00 

4*57 

X2'00 
6*20 
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24*00 
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Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
dose to the Shipping Porta of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote pricea f.o.h. c.i.f., or delivered at any Port, in Bulk or 
Baga, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 

BitbiBioad Building*, a6, Cbapel St., 
Lherpool. 
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ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 
BKA88 AMD IRON FOUMDER& 

M*Bul*Aareti oi every description of CoDdeaaioc or Hlgh-prMMir* 
Btowiof. Pumpioi, Kolliof, WiodioK, and fateot Steam-eocinei, 
•r asy required p«wcr,(ui Irric>tin(, DraiDioc, MimD(, Kolliog Milli, 
of Water Worka purpoi«i, and MaoufaAureraof crcry dcacriptioo ol 
Cliemical. Colliery, Coppar Ore, Gold Miaiof, G lata, and Kock-aall 

^BUck-«k)i Re vol vine Fcrnacc* of tba Moat Approved Tjrp*. 

Baaaamer Steel-Kail Plant. - . 

cSmiitMitit-h( girt* U'T Coiiiariaa, Im Wflfli, aod WcliM'a 
Fatant BlcacbiDC^'>"dcr Proccaa. — . . 

CauBlic. Chtotate, Decotopoaioc, Nitre NUro.Q||«Mnt lOMM 
Potaab, Sulphur, Acid, and Oxalic Pana. 

Gat Pioduccit Paieat fee Hctiag Ml* mbar Pa ip ti M . 

Fyiitci liuiDcra lur IfM, aatw«|itaa,aaa Bfiatab OfWMla* 

SSlSrtaf Adt*£SriS^^^ Mni»OI|«flaa aad 

llriol Kefialoc. j 

Steam SuccrEeatert improVlifcrOil TW IMaMW 

Steam Sulphur Melter. 

Stilla for Oil, Rcaia, aad Tw. 

Wbecla, Bevel Mim,aad 8| 
ty Pater.t Machinery. 

Maktri uf Maacai^ Pataal CanoMltac Faraaca, Joeea and 
Walab'a PaUDi Saiphata af Soda Furnace, PaiMll aad sitDpaoD'a 
PalMtCaMUciMr.aBdXiMBieil'a Patent Alum PiM 

Litti t4nt on Application. 

Pbotograpba, Plans, aad otiMr information aupplied 
oa fteaipt of Older. 

8T HELETS WGINE. BOILER, AND BMOIE WORCS 

AHO FOUNDRY, 
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COSTS (S) FENCE 

FOR TVtZ 




PUMPING 
FOR 



1 PENNY A DAY 



If ada fcom | to 5 horaa-powar. s^l^ of I'**P * i-aotM 

((lag tahoura. 1000 (alia, of WaiW lUted ;o feet hich fsrapMBf* 

MO aoILM. HO DAMoaa. 

SOLB UAKERS- 
W. H. BAILBVa Co., Albion Worka, Salford, Manakcattr 

J^ J R . J . S . MERRY, 

A88AYER AND ANALYTICAL CHEMIST 
CWANSBA. 
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NOTE ON iS.MAPHTIIAQUINONE.- 
By CHARLES B. OROVSI. 

Im • paper if LiebermanD, paUillitd lail ytw in the 
BtrtdHt (ifar,i, 1310), alio in a mm neent eonmuni- 
cstionlothc Jmalfli (cai.,sOi'>*'K'>i'™*BdB/9-naphihol 
onnge as the moM eoavcDiait wane tma which to pre- 
pare /3>iiaphtbaqiiiMHit. Knowing the ease with which 
jMnpbtkot can be convatted into anido^napbtlwl, this 
atateiMai teened to no to exttaocdina^ that I waa in- 
dnecd 10 invcalifate the leaAion. 

Liebemaan rcconinieoda that /S>naplitbol aiange, the 
so<)iuin lalt of A-Daphthol-diaso>MnMno aaiphoaieacid, 
CioH6(OH).Ns.C6H4.S03H, shoiild Iw liealed with 
ataaoooa chloride and hydredilorle add in qoantity 
anfleieBt 10 pvoduco the dooUe tin nit of unido-^- 
aapbihotlvdracbloddt. Thtsoecwt in the produft mixed 
with aoiphai^ add f^ whidi the anido-/3-naphthol is 
aepanied bjr tfeaitnent with hydioceo eulpbide to remove 
the tin, then decomposing with sodium cariMmatc, ar.d 
agitating with other, of which large qoantitiaa an re- 
quired, aa the haao ia hot loaringly aolahle in it. On 
mixing the lohitioa of tiw anJplmte of the hue with an 
oxidiuog chranUe mislwn in tlie manner described by 
Steahouae sod mjrself, the /l-Dapbthaqttiaone ia pto* 
delated. 

I careltolly lepeated these experiments of Lieberroann, 
and can fully conoboraie bis statements as to the results, 
but not as to the value of the process as a method for 

prepaiing /3-naphtbaqnioone. The decomposition of the 
tin double salt by Iqrdcogen snipbide, involving as it does 
the precipitation 01 such a large amount of tin, and the 
extradlioa with ether are troulilesoine and tedious, and 
the unavoidable loss of ether is considerable. If, on the 
other hand, we atteiiapt to prepare the /J-naphthaquinone 
bom the solution wiihout first separating the salphanilic 
acid (whether the tin be preci|Mtated by hydrogen sulphide 
or by metallic zinc), the produft is not satisfadory either 
in quantity or quality. 

It was evident that, in order to render the process 
radicablr, the treatment with hydrogen sulphide must 
e avoided, and a more convenient method of separating 
the amido-/j-naphthol from the sulphanilic acid must be 
devised. A few preliminary experiments showed that 
thtFp difFiLultits c(juld be easily overcome. If, instead of 
employing tlie Iar/;c quantity of Stannous chloride recom- 
mended by L< c be rn. inn, but littio mora iatalmo than that 

required by ihc equation — 
NaO.C,oH6.Ni.C6H4,S03Na42SnCI. i 7HCI- 

HO.CioHe. N H3CI -f N Ha.C6H4,S03H + aNaCl 2SnCl4, 
the azo- compound is completely daeomposcd, and the 
amido*/3-naphthol cryatallisce otit mot tu doubU tin salt, 
but as hydrochloride mixed of coorao with sulphanilic 
add : tlw necessity for removing large qaantities of tin as 
aolphido ia thus avoided. AJter separating the mother* 
BotMMS containing the atannic chloride, and washing with 
• littla cold water, dilaio soda sdntion ia added to the 
cnatdlioo masa natti It ia in slight excess over that re- 
qutiad to combine with the aulpbaoilic acid and with the 
bydmeUoric add of tho amido-aaphthol hydrochloride ; 
thia may bo koowD by tho mixture rapidly becoming 
brown oa tlm amiiioo cxpoaed lo the air: n little 
bydrogea sodium caihonato to thea added aoadent to 
aevtraiiso tlw excess of aodittm hydroxide. In this way 
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free amido-^-naphtho: is obtained suspended in a solution 
of sodium chloride and sodium sulphanilate. As the base 
is almost inBoluble in wtter and in sodium carbonate 
solution, it can be cclledt-d on a v.icuum filter, washed 
\vilh water, and converted into the hydioizhlonde by 
hydrochloric acid. '1 he yitld ol crystallised amido-/3- 
naphthol hydrochloride is from 34 to 38 per cent of the 
wc '^ht of the /?-orange. This agrees almost exaftly with 
the result obtained by Licbermann with the double tin 
salt by means of hydrogen sulphide and ether (30 per 
cent base or 3S 3 per cent liydtochloride). One of the 
sources of loss in the preparation of amido-/3-naphthol in 
this way appears to be the regeneration of naphthol ; at 
least 1 have always found ^-naphthol in the produ^ 
usually to the amount of 4 to 5 per cent. 

Even when thus simplified, however, the process just 
described is more troublesome, and takes more time than 
the conversion of ^^-naphthol into the amido-naphthol 
through the nitru^io compound, the details of which I 
have slightly modified. The nitroso-^-napbthol, which 
is easily prepared from ^-naphthol by treatment with 
nitrogyl sulphate, or sodium nitrite and an acid, is dis- 
solved in dilute soda, filtered, and precipitated by a strong 
solution of soda. The ^reen sodium compound, after 
being washed once or twice with dilute soda, is at once 
treated with hydrogen sulphide, which quickly reduces it 
to amido-/3-naphthol. This is collei&cd, washed with 
hydrogen sulphide solution, and converted into tlie hydro* 
chloride, the yield being 73 to 75 per Cent of the wd^t 
of the /3-naphthol originally taken. 

Now, as the commercial value of ^.aapbthol is not 
more titan half that of /j naphthol orange, and since it 
yields twice aa much amido-naphthol, it follows that to 
prodoce a givea qnaality of ^-naphthaquinone, the coat 
of original material will be four times as great if Lieber* 
mann's process be employed as with that originally pro> 
posed by Stenhouse and mysdf, hut what ia even of more 
importance in research, his process is the more IxouUi^ 
some and tedious. 

It has also been auggested that a-naphthol orange la a 
good source for the preparation of a-naphthaqnlooDCw 
It has not,however, even the advantago of being a commcr* 
cial produA ; moreover, the at*oraage seems to bo 
a mixture of two isomeric azo-compounds ; at leaat, on 
reducing it with stannous chloride and hydrochloric add, 
two amido.naphthol hydrochlorides are produced, one of 
which — the least soluble— does not ytdd a-naphtha« 
quinone when treated with oxidising agents, and appean 
to be identical with the amido>«-naphtbol obtuned by 
the aftion of reducing agenta on ydlow nitnMo.aaphthoi. 

I have also employed bydrogea eulpbide in presenco of 
excess of soda or ammonia as a reducing agent for naph- 
thol orange. With the a-orange the results were un* 
satisfaAory. With tho /l*orange the yield of amido-^* 
naphthol hydrochloride was sensibly the eamo as thai 
obuined by Liebennaon'a method, and affords a read* 
method ^ preparing amdl qoaatitlct of amidO'/'-naphthol. 

Pnpttration of t^t^htkiqulmmt,-—ln preparing dtliv 
«• or /t-napbthaquiaoM from thn eomsponding aaido- 
coropounds, I have dieeoatinned the nse of chromic mix- 
ture, and employ iieific chloride laataad, as tb* otddiaing 
agent. It has ihoad«aBla||» In ibo caaaof ^aaplttha> 
quinone, that, even if oied in excess aad allowed to ataad 
some time la coataft with the precipitate, the qdaoae 
itoes not nndergo any change, whilat with tba mora 
energetic chramie nixtare it ia attacked, aad brown 
amorphous prodnAa are formed. 

I hope in a future commnnicatioil to describe aooM of 
the produAs obuined from i>-na phtl MqgiaoB> aad Itam 
the aaiido-ai^thda. 

Mr, Meldola stated that soon alter the poblication of 
Liebermann's note he had tried the process and experi- 
enced the difBculties mentioned by Mr. Groves, but by 
using ammonium sulphide instead of stannous chloride 
bo had obtpiaed good loaalta. 
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REVISION OF THE ATOMIC WBIORT OP 
ALUMINUM.* 
By J. W. MAIXBT. VMA, 
tlWimai 0t CbemUtry lo iho Vni*«raUr tl Vbgllta. 

(Contuitted frora p. 237.) 

6. Experimtnts of Dumas, 1S53 — Dutnisf re •determined 
the atomic weight in liucbtiun by dissolving in water 
known weights of aluminum chloride, and ascertaining 
the quantity of silver, used as nitrate, which was reqaired 
ID each case for precipitation of the chlorine. The alu< 
njaam chloride had been carefully prepared on the large 
•cale, then sublimed from iron turningi, end ic>autlimed 
fiom alnmicnm filings. It sometime* tltil contained 
tncM of iron. Each specimen to be used was sublimed 
for the last time from alaminum, in a stream of dry 
hydrogen, into a small glass lube, which waa laalcd at 
both ends before the lamp, and reaemd tot MM of the 
■Mklytical ezperiments. Of these there were eeveo. In 
Mdi the weight of the sealed tube and its conteola ww 
taken, a drawn out end optned, and the weight quickly 
verified after equilibrium of pressure with the outside air 
had been thus established ; the tube wu iotfadoced into 
water, and after solution of its cunteals Iheweigbtof the 
aiapt^ tube was determined. It doei aoi Upau fmn the 
pnbliahed paper how the risk of mechanKal Iota from 
ftelaat amon of the chloride on the water was guarded 
agiiBet; fiaa my own experiments with the bromide this 
appear* to be a point requiring cateiul atieniion. Nor is 
it (tated how the quantity of silver used was determined, 
wbatbcr by weighing the chloride of silver fonned, by 
naatwing the volume of a standard solution of silver 
flitrate, or by weighing ofif a little less metallic ailver than 
INMld be required, converting this into nitrate, adding it 
to the aluminnm chloride solution, and completing the 
piceipitation with a measured quantity of dilute standard 
•olatMO of ailver nitrate. Nor i* it mentioned hoW. if at 
all, Ih* anor dae to alight *olabtlity of ailw ciUeiM* in 
dM Iiqai4 ftva which it wa* pradpitaltd ia obviated— a 
* point not ifmiiid bf Diinia*,«a«ppMr* fcom another part 
' cftiMMBitfiper4 •adatttrwMdttMiycarof^illyeBaniioed 



TlM maltt of the mvco CBpetineaia wan m foUowi, 
flM Blook «a|g|it or cqaivalaat balag calealalod for tha 
teomU AJ^Clj. aadoa tb« iBpFOiitloa that AgaioSi and 



I.— i'tTM nf AldCli teqolfad 4*343 of Ag> 1374 
II.— 3*est« w H T*9^ -I3'"S 

(should be 13-86) 

III. — 3-399 M If 5'8m«J Af-ij73 

IV. — x-933 „ „ 4'4si5 w •13-68 
v.— 1-6» „ H 4'«oiJ M-1377 

Vlt— 47«l n n ««t*S *"»t3'7« 



OmmM to 



• «3744 
. .. I37*« 
Of t7*40ttorAlCl3 



ilalingtMltsbltfbrdMfBnnttla AiCI,, and using 
! weigbta of Staa fcr silver (107-66) and chlorine 
^5*37), the figures of the last column become — 



I. — .\tomic weight of Al 
11 — 



III. — 

IV. — 

v.— 

VI.— 
VII.- 



='*7447 
" 27-696 

"27 435 
= 27-3«8 
= 27 522 
= 27327 
-27489 



Mean .. 37-463 



II 
It 



• rrom ihc s-hiu.;,^fixuai Tranmtim»ifM», Faper rsad bcforc 

tha Royal Society, AprU 22, iB«o. 

* CMaw *l d* f *l*<fW 0). » 191. 



It it to be remarked that the tenfaaey of the chief 
cause* of error conneAed with theae experiments is in the 
same general diredkion. The presence uf any iron in the 
chloride used ; the adion upon it, though but to a minute 
extent, of any trace of moisture in the hydrogen in which 
it was finally sublimed; any loss occurring with the fumes 
formed on introduAion of tbecblori Je into w.iter ; andlhe 
retention bf trace* of ailver chloride in solution in the 
liquid from which Ibeaaaio mass of this compound bad 
b<-t n thrown down ; any or all of these would lead to 
d:minish the quantity of silver chloride obtatned, tad 
' therefore to make the atomic weight of aluminum appear 
greater than it really is. In discoeaiog results which we 
owe to the labours of sucbeKperimenters as Berxelinsaad 
Duma*, it is of course to ioarce* of error likely to inhwe 
in the method itself that attention alMuld especially to 
given. 

Dama* alao triad di**olviDg alumioan (coBlalalag iraa 
and ailioon in coniderable qaantity) in hydaocblerle add, 
adding nitric add ia exceaa, evaponmag ta dxyaca*, 
igniting and waigfaing tto alanine (aad omer atidaa) left 
beUad. Piom an aaalyeia of tto crude aBetal eetpleyed, 
*o a* to allow for tha inpuritie* preaenl. and on thabaala 
of throe eancrlaienia ai«d« aa abovat to dlcdated tha 
nteaiie weight as 

13" 74 (•=»7'48 lor AljOj— 0 = 16) 
13-87 ( = 27-74 ., .. — „ ) 
13-89 ( = 27-78 „ ., — „ ) 

but he was dissatisfied with theae results, having found that 
the impurities of the metallic aluminum were unequally 
distributed throuehoul its mass, and having been unable to 
ol^in the metal in tx. pure state. He considered tha 
remit* fumishe \ by the experiments with the chloride an 
accunle, and coruiu Jed that the atomic weight of Al ia 
represented by the number 13-75 (for AI4CI3)— this becooMa 
27-5 for AlClj or AljCle. 

7. BxfenmetitM of Tissier, 1858. — Ch. Tfaaier* prepared 
alnminum by reducing very pare fluoride of alaminnainiid 
•odium — probably cryolite, alttough ihi* i* notstated^by 
mean* of purified aodinm in a carbon craciblet reWadag 
tto netal acveral time* ia order to free it ftoni any of tto 
flax which might tova heea retalaod. No aecaaat ia 
fivea of tto neaaa taken to prepare a carhoa craeiHe tea 
from iron aad silicaa t nnd to picvaat desti a ftien of tto 
craeiUe hy its material toraiag away dniiag tto faaioa at 
high tampeiaiafe ef tto ainmiaam adt with aodhim. Tto 
netal was tested few Iron by di**oi*iBg it in niira-hydfo* 
ehkrie add, e v apaia tlng to dryneea with a large exceaa of 
aitde add, aad IgaKing tto lesidaa of ataariaav whidi was 
' to to orbrilUaat wUteneea, while tto addMon of 



a 

"to 



containing a few thousandths of Itoa 
r it very strongly red." Why tto OHM 
ddfeate testa avaUaUe for iroa la tto oiigiaal selntia* 
waia not aaed doaanat appear. 

As legaids silicon, it i* *uied ttot " the *olation of the 
netal by mean* of hydrochloric acid left 00 trace of 
silicon no mention is made of the solntion having beaa 
evaporated to drynets,the residue re moiateaod with strong 
hydrochloric acid and dissolved in water ia order to see 
whether silica was left. A portioa of tto aolation obtained 
with nitro'hydrochlorie acid waa evaporated to dryness, 
the residue ignited, and the alnmina bo left was digested 
with a strong and boiling solution of ammonium nitrate. 
This solution was evaporated to drynesa, and left a residue 
of sodium nitrate representing 0*133 P*' MM of sodiam 
in the metallic aluminum. 

1-935 of tl^*' aluminnm wa* dissolved in hydro* 
chloric acid, the solution evaporated with an excess of 
nitric acid until all chlorine was coni|>)eicty (driven off, 
and the residue heated until the nitric aciii %v.i<, .Aio com- 
pletely removed and alumina unly was left. I hi!. alumina 
weighed 3-645 grms. In tlic paper recording tlus single 
experiment the resuking .itomic weight ii nut calculated, 
but the author simply points out that the number 14, which 
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be says many chemisU adopt ai repreienting alominuno, 
mutt be too high, whils 13*75, number auigned by 
Dumas, is in all probability accurate. In support of this 
view it is calculated that, if Al = i4, the alumina obtained 
in the above described experiment should have weighed 
3 590* grms; whereas, with Al»i375, its weight should 
have bees 3*494 |ni>*> iBfMtiaBthiMigamOisttkai 
-8. 

But, if the minute quantity of Fodium stated to have 
existed in the metal used be dcdudcJ, and allowed for as 
sodium oxide (aluminate) in the last weighed residue, and 
if the result* obtained be calculated, for alumina = AljOj, 
with Stas's number for oxygen (15-96), the atomic weight 
of aluminum will be represented by 27'o68, a number 
much nearer to 27 than to 37-5 (i3-7SX3), tte Tllne 
assumed as most probably correct by Tissier. f 

^ Exptrimtnls of Terreil, 1879.— Lastly, about a year 
■go Terreil; made a determination of the constant in 
question by pa^•;ing hydrochloric acid gas cAcr metallic 
aluminum, coilcifling and measuring the hydrogen evolved. 
He placed a known weight of aluminum in a tube of hard 
glass, the tube wrapped with foil so to allow of its 
being made ted-hot. By one end a •.trcani of well dried 
gaseous hydrochloric acid could be introduced, while a 
smaller tube extended fima Ibc Olhcr aod asd dipped iBtO 
a vessel of water. 

The air was i\vA expelled from the apparatus by a 
current of dry carbon dioxide, and not until the gas passing 
througli was capable of being completely absorbed by a 
solution of potash was the hydrochloric acid introduced, 
this latter itself freed from atmospheric air. 'T\:-; i:as 
escaping from the tube was now colkdcd in a graduated 
jar, and the temperature of the tube containing the alu- 
minum was raised to a red heat. As soon as hydrogen 
ceased to come over, the pas in tlie jar was shaken up 
with potash to absorb any carbon dioxide which it might 
coatatn, and the volume was measured, and reduced by 
calculation to its equivalent under normal temperature 
and pressure. The aluminum diMdekft in lhatabewM 
pulverulent and snow white. 

No details are given of the method by which pure 
tnetallic aluminum was ptepared,although this has been the 
great difficulty in the way of obtaining accurate results 
from experiments made with the metal as the starting 
point, nor is there any record of the tests applied to 
prove the purity of the metal used. The gas was colleAed 
over water, in which hydrogen is not altogether insoluble, 
and from wbich more or less of the gases of atmospheric 
«ir would be given off into the hydrogen. Nothing is said 
of the vapour of water, mixed with the hydrogen in pro* 
portioB depending upon the temperature, having been 
removed, or its amount calculated and allowed for ; though 
as it is not likely that so obvious a precaution was 
negleAed, it may be supposed that the potash spoken of 
as used to abiorD any carbon dioxide left was either solid 
l^dnte or so strong a solution as to bav« also leoaoved 
matt if not all the aqueous vapour. 

Tbe leenltt of the liogk caper iment reported wm 
^ffiiffbxtt tSnnSttOM 0*410 gnn« 

VAlnoM of hfdfogea eoUeAad at 

XI* and 708 mm. .. .. .. 5300.0. 

Corresponding volume at normal 

temperature and pressure . . 508'a cc. 
Weight of this hydrogen .. .. vo^ffn. 

from which the author calculates 

0-04SS • O'4l0OBi : yvi. 



* This oasbt to read J-S94- 

\ Since Ihii paper w»» prinltd in Ihr rhiinotl:u.il 'Iraniaclicnt 
my stteotion has been drawn by Prof. W. F. Clarke, el Cincir^nit .to 
a MBgle other dctermiDstiea made in 1S68 by Un«r<i {Comfittt Heudvs, 
MiSm). Tka report ct tbisii very brief and withoot unf utiifi^ory 
deiaiti, Um whole of it bcint the folloiriiig lines : " The process em- 
ptoMd hr the author cootiiti In attacking the actal by hydrochloric 
■eld. He finds tbet g grms. of alamininn, attadnd by pure hydro- 
chloric icid, ioTariably give, after calcioation, 17 gnus, of ataataa ; 
whence be concludes that g would represent ths cqilnlsat •( all* 
miaom a* referred to bydroaca taken as anily." 

t MMfoilrla«M«WCHni(Wd»F^Si,(F«v.ee,liMli>SS< 



giving the aMatie wddit ta'ctc Obr A^M or n-eg (fbr 

AICI3). 

In verifying the above calculation I bave fonad as tbe' 
result of reducing the volume of hydrogen from the given 
to normal temperature and pressure 514 85 c.c. instead of 
508-2 c.c, but this, I am satisfied, arises from the nuniber 
representing the pressure at the time of expeiiment being, 
doubtless by a printer's error, wrongly given as 7*68 instead 
7 58 m.m. With the Litter figures the result is as recorded 
in the paper, and of course such atmospheric pressure it 
more frequently obaarved tha« Uwt wfaich apptaia in tlM^ 
above table. 

It is pretty plain that from the researches which have 
beer quoted we may reject those of Davy, Thomson, and 
Mather as incapable of giving exaA results, this being 
either admitted by the authors themselves or shown by an 
examination of their methods and the inconsistency of 
their conclusions. Our knowledge of the atomic weight 
under consideration rests therefore upon the investigations 
of Berzelius, Tissier, and Terreil, each of whom made one 
experiment, and those of Danias, who made seven. 

General Results of Former Determinationt. — If all the 
results be taken as I have re calculated ihnm, using Stas's 
atomic weights for tbe other elements concerned, and 

equsi value be given to all, «e ihaU bave tlw iollMriag 

arithmetic mean — 

fierselius 

Danaa 



Tissier 
Tcncll 




»r357 



If, bowem» Iba veaulta of Damai. all depending on 
repetition of the faoM pfoceaa. be viewed aa poasibly 
affeaed by aene coMtaat eiiw,aad be Ihmni togaUwr, 
taking into tbe caladailoB the awaa only of hie 
experimeDta, tbe feneral meaa will bo— 

Beraeliua 
Dttmaafi 
Tiaiier 
Tamil 



>) 




97*199 



If we separate Dumab's results, and 
the other three, we get in contrast — 



Berseliui 

Tissier 
Terreil 



Mean 



(meaD) 



27-068 
27030 

ayiia 
97*4fia 



Or, if wo ibrow tofiliiMr oofytlM 
Tiaiter aad Tcrtail,wblch coom oeareat to eadi 



obttliMd by 



Tisaier 
Terreil 



(•Man) 



27068 
27*030 

27*049 

a7<4M 



KalMM iiMi pmraUy adoptti for dtmmk ITi^ 1^ 

AlumiMim. 

Tbe mnber adopted in aome of tbe noce recant dual* 
cal haadbooka, leyotli, te., may be qnoMd aa lbl|owa:— 
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JVrar lijtf-erimndi hy fkt Anth4)r. 

During the last three years I l'..-\vc dcvotr J .1 l.n^c part 
of my leisure time to a rc-dclcrminaiion of tins atomic 
weight, ..m,; no pains to attain as prccifc a result as 
possible, .mil .-imiinf^ especially at the discovery, and as 
far .IS poiiii'le tlie removal, of snurcts of cr;or connedled 
with ihc mclhods employed. The following gcnetal prin- 
siples have been kept in view : — 

1. That each process used should be as simple as pes- 
tible. and st oald involvc U Uttl* M pOi«U* of ko.-wn 
liability to error. 

2. That different and independent processes sbotltd be 
resorted to as the means of checlting each other's resuUa, 
even though it may fairly be amuned tbtt OM it moce 
advantageous than another. 

3. That each process should be carried out with quan- 
tities of materia! ditTenng considerably fr jin each other in 
■ticcessive experiments. 

4. That only such other atomic weights should be 
involved as may be co-jnted among thote alicady kaoiWa 
with the nearest approach to accuracy. 

Tne most scrupulous care was taken in the purification 
and examination of all the reagents used, and as far as 
po<.!<ible vcs'ck of platinum or of hud pofOtlsia weVB sub- 
stituted for those of glass. 

U tans and .\lc:n, dof \V<ighi>if; Employed. — For the 
weiRhings an excellent b.ilance, of Becker's construftion, 
was en: ployed. It was in perfect order, carefully adjusted 
(esprrially as rrgaids centre of gravity of beam with 
avcr.-if;<' lii,iii to bo carried), and w^ulrt bear safely 200 
grnis. in each pan, givinf; when thus loaded a defleAion 
of the index to the exicni ui division of the scale over 
which it moves for a difference of weight of o-oooi grm. 
All wci>;l;in,';s were made b> the well-known method of 
observmij the vibrations of the index on either side the 
position i f If t. In one series of experiments ahtolutt 
weights were rcnuired, i.e. , leal equality of weight between 
the quantities of matter dealt with and the standards of 
v*ei.;lit with which they were compared; in these cases 
the nu t^K J of " double weighing" was made use of, so as 
to cl.m.rate .my error arising from inequality in length of 
the arm> of tlie balance. In view of this need, in connec- 
tion with a part of the research, for absolute weights, 
direAly comparable with those used by Kegnault in his 
determination of the density of hydrogen, I applied to my 
friend J. H. Ililgard, Esq., in charge of the office of the 
United States' Coast Survey at Washington, for a com- 
parison of a kilogramme with a weight of the same 
denomination belonging to the Coast Survey, the value of 
which latter weight is accurately known in terms of the 
original ■* kilogramme of the Archives" at Paris. He 
kindly had this comparison made, and sent me theicsults 
in detail, showiag that ny weight WM S'l miillfiMunw 



heavier than the *• star kilogramnw "* vhich is the staedaid 
of refereoce at Washington (both In •«««), with aa aa- 
certainty of comparison not exceeding o't milligrame, 
while tlw "star kilogramme" is certified to as agreeing 
with the normal "kilogramme of the Archives" within 
I'l miUigramme. I had already a xo-gramme weight, 
professedly Donnal, but, as it turned out, too light by e 
very minute fraAion of its value, and with these two, 
checked against each other, a full series of compariaooe 
was made of all the other weights to be employed, the speci- 
fic gravity of each piece being determined before its final 
comparison as to weight, so that the real values might all 
be referred to a vacuum by calculation of the buoyancy in 
air. Determinations of the specific gravity of all materials 
and Vessels which had to be made were also made, and, 
the barometer and thermometer being observed at the 
lime uf each weighing, all weights hereafter meatioocd ia 
this p.^pcr represent real values in vacuo. 

Tlircc Fep.ir.itc scric-i of experiments were made, by 
methods to be prctcntly stated. A fourth scries was 
.ittcmpteri, invoUinc; the convcr.'ion of metallic aluminum 
into oxide .Tnd dctcrmin;ilion of the amount of oxygen 
taken up, but this process w.ts found to be attended with 
much difficulty from various causes, amongst others from 
the liability to loss by spirting if the metal were treated 
with acid in open or small vessels, from the necessity of 
transfer to such vessels for final ignition it larger ones 
were at t'lrst used, and from the appreciable solubility of 
the hyilralc of aluminum if this were precipitated in order 
to avoid evaporation of the original solution. The few 
result-- o'lii.^ ned in this way agreed generally w ith those 
of the other methods, but varied among themselves within 
unsatisfaiftorily wide limits, and were manifestly not de- 
serving of equal confidence. Hence the work was not 
pushed Amber la this diveAioo. 

(To be cottinocd- 



ON THE SOLUBILITY OF SULPHUR DIOXIDE 
IN SULPHURIC ACID.* 
■tJ.T.DUWN.ll.le. 

Havino determined the solubility of sulphur dioxide ia 
concentrated sulphuric acid at the ordinary temperatutet 
as stated in my note of last January {Transaetionu 
vol. v., p. 39), I thought it would be desirable to ezteM 
the determinations to other temperatures and to other 
strengths of acid. I first set about determining the solu* 
bility in concentrated acid at dilTcrent temperatures, and 
since for obvious reasons, the method of direA weighing 
would be inapplicable, it was necessary to use some 
method in which a known quantity of the saturated acid 
could be withdrawn at the temperature of the experiment 
and its content of SOj determined. 

I consequently made use of the apparatus described by 
Dunsen in his " G.iiromctr) ," w tii a very slight modifi- 
cation. A large test-tube was fitted with a coik pierced 
by three holes: through the fu-st a therrnoiiieter was 
inserted; through the second p.ii-sed the tub - from the 
SO^ supply down to the bottom of the tcvt-'.ubc ; and 
through the third passed a glass tube bent twice at right 
angles, w hich served as exit tube for the superfluous g ii 
wh'le the s.ituration was going on, and w hich, by simply 
pushing It down tl'.rou.;h tlie cork until it d pped beneath 
the acid, was converted into a delivery tube (or the satu- 
rated add. 

In this app.^raius was placed about 50 c.c.of the acid tobe 
B.ttur.Utd, and the whole was then placed in a large beaker 
of water, which could be kept at any tempcratute by the 
help of a Bunscn burner and an eledric thermostat. The 
temperature indicated by the thermometer in the acid 

*A Paper f«a4 before tbe Newcaitte>npoa-T>ae Chsmical Socisly, 
Uaicfaaj, iHa, 
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never varied more than half a degree during the whole 
time of an experiment. Through the acid in the apparatus 
was now passed a moderately rapid current of SOj, pre- 
pared from copper and pure sulphuric acid, and carefully 
dried, for length* of time sufficiently great to insure the com- 
plete saturation of the acit?. The exit tube was now pushed 
down into the acid (md beneath t' c level of the SOi 
delivery tube, so as to avoid actidcnt.il entmnce of bubbles 
into it), and of courae the pressure of thi- SO, still enter- 
ing the vessel forced the lK]jiJ out through the tube. It 
was permitted to t:D\v into a f mall stoppered bcttlf, the 
capacity and \sci(',ht of which were known ; the delivery 
tube went to the b.iitnni of the bottle, and the acid grad- 
ually and quietly displaced the air. When the bottle was 
full and had overflowed fur some time, the delivery tube 
was slowly withdrawn and the stopper immediately 
inserted. In this way a known volume of the saturated 
acid was obtained, without any escape of SOa, and it had 
now to be weigbtd and the 80^ dtMnmned by diemkal 
means. 

I intended at fiflt tO ttse Bun&en's method of titration 
by iodine and hyposulphite, but the trouble of preparing 
the large bulks of air-free distilled water rii-ccsary to 
dilute the acid induced me to seek for another method. I 
tried at fust dired titration with permanganate, but I 
soon found that unless very large bulks of fluid were 
used the escape of 80^ from the liijuld during 
titration was a serious source of error. I then tiled sink- 
ing the acid under cxccJS of permananj;a*t: , and titration 
with excess of ferrous sulphate and pi-nnanangatc, but 
finally settled down to bichromate. The bottle contain- 
ing the weighed quantity of satura;<.-d .i^id wis opened 
under a known quantity of standa-^.l bichrunic solutiun, 
time was allowed for the complete diffusion of the acid 
out of its bottle, and then the unaltered bichrome was 
determined by adding excess of standard ferrous sulphate 
and titrating back with bichronu'. 

The weight of SOj determined in this way was calcu- 
lated into its vol jmc at normal pressure and temperature. 
1 he weight of the saturated acid minus the weight of SO^ 
found Rave of course the wcit.;lit of the sulphuric acid in 
which the gas was dis.solved, and from this was calculated 
its volume. These figures, together with the barometric 
pressure during the experiment, faroisb the data for cal- 
ctilating the coefidcnt of tolablUtjrat the tMapefatuf* of 
the experiment. 

The capacity of the bottle was found, by weighing it 
emptyi and again filled with distilled water of known tem- 
perature, to be 3'0<|8 C.C. 

The accompanying Table gives the principal observa- 
tions and the results obtained at the different temperatures 
Stated in the Table, the two results by the method of 
iittA weighing being incorporated along with the rest for 
comparison. It will be seen that the solubility diminishes 
very rapidly as the temperature rites. The only figure 
wliich calla for any note it that representing the solubility 
at t* C. Tbia figure is permitted to remain, but is only 
an approximation to the truth, because the acid saturated 
at that low temperature was of course supersaturated at 
the ordinary temperature of the air, and I did not dare to 
weigh the bottle, lest theatopper should blow out and gas 
be lost, but plunged it at once under bichrome. The 
weight, and hence the volume of the sulphuric acid are, 
therefore, not lutown exaAly, but the figure is probably 
not far from the troth. 

I attempted now to determine the solubility in acids of 
different strengths at about the ordinary temperature. As 
the paaaage of dry gas through dilute acids involves the 
eanyiageffof a certain amount of moisture, and the coo. 
sequent alteration of the compoeition of the acid, it would 
seem that die ehcfliieal nuethod ia here inapplicable, and 
I had reeoone at first to a determination by direA weigh> 
ing. A known ouantity of the acid used was satoratedin 
the afliaiatM otnginally «acd, and a weighed drying tube 
Wii MtadMd to the eiit tube during the passage of the 
lis, io aa to catch any aniatas^ canted off hy tbt 80^ 



Acid. 




Sp. Gr. 




a ., 




1703 


mm 


b 


• a 


Z483 


• « 


c ., 


• • 


1-300 


m • 


d 


• « 


I 139 


• • 


4'HtO 


• • 


1753 


■ ft 


•2H,0 .. 


• a 


vM 


m 9 


•4H1O .. 


• 0 




e • 


•loHiO .. 


• a 


"57 


• • 


•aoH,0 .. 


• • 






•5oH,0 .. 




i'o6j 





Thistubewa? attain weighed at the end of the experiment, 
and from the ^ain in weigh\ any alteration in the composi- 
tion of the acid uted could he easily cilcuKntcd. Sulphuric 
acid bein^; out of the question for the dryini; tube, 1 used 
at first the ordinary porous calcic chlcn ic, Lut I found 
that that substance absorbed SO^, probably by simple 
mechanical diffusion into its pores, to such an extent, and 
that the SOi 80 absorbed was so slowly given ofl a^ain, 
as to render the guard-tube quite useless. 1 favind that 
by substituting pure fjsed chloride lor thn ordin.iry vesi- 
cular stuff this di:7ic.i!ty was avoided, and tl.at tin; tube 
could be readily cleared of SOi by blowing dry air through 
for a minute after detaebiag the gnara^abe from tie 

apparatus. 

The dilute a^ids u&ed were prepared by mixing con- 
centrated acid of 1840 sp. gr. with water, and their com* 
position waa ioCvrad fromadetcminationnf their ipaeiSe 

gravity. 

Two sets were prepared, the firtt by endeavowiog tO 
obtain acids containing about 20, 40, 60, and 80 per cent 
H^O, while in the second set I aimed at producing a;id« 
containing some definite number of molecules of H4O 
with e.ich molecule of H,S04. The loUo w.ng Table give* 
the specific gravities and composition of these acids:— 

Per Cent 

£3 

tot 
i8j 
V4 

M« 

79*3 

90-2 

A.11 of these last acida contain rati:cr more water than 
CorresponJa to ihc I'unnul.c a!Ts;:;iijd to them. 

The results of these determinations arc given in the 
Tabic I Lv;icrijncnts 10 to 19). 

In the case of the more dilute acids, one or two of the 
weighings of the ^uard tuHc exhibited anomalies which I 
found it rather ditticuU to account for, although I believe 
it was due to the water which had been caught in the 
tube taking up SO^ in the stream of gas, and slowly 
giving it out again when the tube was filled with air. 
Although they were not very large, still they led one 
rather to doubt the figures obtained for the three most 
dilute acids. On examining the figures for the increase 
of the weight in the guard-tube throughout the whole 
series, however, I found that the amount of water carried 
away by the SOj in the course of an experiment was 
never stuHcient, even with the most dilute acid, to render 
the composition of the acid at the end of the experiment 
perceptibly different from that at the beginning, and I 
therefore resolved to repeat some of the determinations 
by the chemical method. This was done, and the results 
(Experiments 30 to 26 in Table), show a very satisfaAoiy 
agreement with those obtained by the other metbodi 
except in the case of the acid H«S04ioH20, in which 
case I am inclined to trust entirely to the lower figttio 
given by the chemical method, believing that the other 
IS influenced by the source of error Jost mentioned. 

On examining the figures for acidsof diflercot strengths, 
although, ua/ortunately, from the tempeianuo not having 
been kept constant throughout the detsnainstioos, the 
results are not exadly comparable with one another, WC 
notice at once, whether we compare the oolubili^ in 
HjS04 at II* with the set of low-tempcratnra datcninmi* 
tions of acids a to d, or the solubility in Ht804 at tO^wldl 
the coefficients for the other set of aeida at near the same 
temperatare, that the addition of water to HaS04 at first 
lowers the solubility coefficient. A comparison of the 
figures for the acids HaS04, l, a, a, Ac, HaO shows us 
that the coefficient dinbdsbea lapid^ on the addition o( 



Digitized by Google 



aya CtmgMm of the Aqueous solutions of Organic Mailers, {^^^^jj^** 



III ^ ?;[ 



t H ii H fiSe ti 



•5^ ^ %i i U 111 »J 83 o. 5J 5? 



S,: |g SB 



s§ I 'ii ss %4 oi-c ^-s Sj* «o u"*^ s*-* £u 8rf 

iM H I' ?i i Ml ^ 1^ t 



t. 


HaS04 


170 
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— 








MM 




s8*t4 


a. 




i6-i 


— 


— 
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— 





— . 








28 SO 


3« 


— 


HI 




5'57-(4 


I .S23 


02763 


96 35 


5-29S1 




2-879 


3346 


3378 


4* 


— 


26-9 


763 5 


5'5733 


1822 


0-1631 


5692 


5-4101 




2940 


19-36 


19-27 


«• 




42*0 


77"4 


5-5702 


I Szt 


0-1057 


38 60 


5"4645 




2-970 


13-00 


12-82 


0. 







773*3 


55595 


i-8i8 


0'0S22 


28 6S 


5 4773 




2977 


963 


9-47 


I- 


— 


623 


7666 


55552 


1-816 


0-0622 


21-71 


5 4930 






7-27 


7 21 


9, 
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84 a 


759 4 


55320 


1-809 


00388 


«355 


5'49a» 




2-985 


4-54 


454 


9> 


— 


1*1 


753 4 


— 


— 


04256 


152-00 






_ . 1 

3 ooor 


50 67 


51-11 


10. 


Add (a) 


98 


76o'o 


— 


— 


1-0758 


375-25 


220135 


1-703 


12926 


29-03 


29-03 


II. 


(*) 


86 


7661 


— 


— 


l"652a 


57620 


21-2270 


I-4S2 


14-323 


40-23 


399' 


li. 




6-9 


7596 


— 


— • 


fSo69 


630- 1 6 
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1-300 


13-895 


45*35 


45-35 


J3- 


(rf) 


6-9 


759 > 


— 
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2" 1699 
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17-7300 


1139 
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48-61 
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'4- 




16-4 
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2094 
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770-6 
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331-84 
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12 S88 


25 75 
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•4H2O 
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372-81 
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■loHjO 
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1-151 
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•o u to reach a minimum between H3SO4 and 
H^O^aHaO; this tninimum occurs probably at H2SO4HJO, 
for which acid the coefficient is little more than two-thirds 
oflh.it fur H2SO4. On the fuilhcr .idiiitinn of \v,-»:cr the 
coefficient again rises rapidly, ihonsli not qui^c fO r.npidly 
at it fell, so that the solubility in H1SO44HJU \% almost 
the s.inne as that in oil of vitriol. Beyond thii> point tlie 
coefficient slowly lises wuli dilution as far as the expcri- 
ments ro, and will, pie»i)in.ibly, increase regularly until 
the cotfficient for pure wa-.cr is ic.i^hcd. Since llic^c cx- 
peiimcn!s were finiklicd, 1 r.ottLf a quotaiii n in " W'atts's 
Dididri .r y " 13rd Ji:ppicnu ntj, t i ihc i tic^i lliat Sctsthcnow 
has iJtltniiinci! the tocflicitnls of solubiliiy of COj in Jiul- 
pt.ui.L .I'L.ils { f liiiicrcnt ylrcngihs, and thai lie finds that 
djlulion < 1 tiiL- aLid brmR? down the cocfHcicnt r.ipidly 
from ij 932 li r HjSCl to a minimum of o'666 for 
HjSO^Hil), whence .-(tjain it slowly rises on further 
dilution until the coefticitnt for water is reached. It it 
interesting to note that not only does the minimum solu- 
bility c 1 CO, cortespond in position with that of SOj, but 
the piofoiiion wliich the minimum coefficient bears to 
that for n,.S04 is nearly the same in both cases. The 
determination of the solubilities of other gases in dilute 
sulphuric acids, and in other liquids wliich form definite 
hydrate*, would seem to be a fiLld of inquiry in which 
interesting results might be cx| ccted. 

One other point requires to be mentioned. Alter most 
of the above detenninat ons were finished I came upon a 
ttatement of Bcriliier (.4m>i. Chim. Phys. '3], 7, 77) winch 
I h.id not previoujiy noticed, in which he says that SO4 
colours potasf-ic bichromate green fidr;) formation of 
ch.-oniic sulphate ai:d liyposulphate. Evidently the in- 
Complate oxid.ition ol SO4 to dithionic instead ot to sul- 
phuric acid would be .i fatal defccl in the n.cthud, and I 
at once set to work to discover whether this formation of 
dithionate took place in the dctcrminaiior.s. 1 prepared 
some calcic dithionate by Welter and Gays-Luiac's 
method, and a determination of the loss on heating and 
of the SO4 produced by fusin'^ it with nitre showed it to 
be pi.n-tii.ally pure, only containing a trace of sulphate. 
A weighed quantity of ihia WM ftdd«d to loo c.c. of 



acidified standard bichrome tolntion, and left for a day, 
at the end of which time not the slightest alteration of 
colour could be deteAed. The liquid wat then boiled for 
ten minutes, and titrated after cooling. ReduAion had 
taken place to an extent which indicated the convenioo 
; of about half of the d thionale into sulphate. Although 
I then the aAion is rather »1 jw, it is clear that dithionatet 
I are oxiJi^cd by boiling bichrome solution. Two equal 
' vl Iuiuc!. of folution of SO2 were now added, each of them 
to ion c.c. of ftar.J.ird Lichrome solution. In the first 
j the SOj was immediately determined by titration with 
ferrous sulphate and bichr^ me, w hile the second wat 
boiled for hitcen minutes and allowed to cool before 
titrating, lioth gave exad'y the same nsuli. It it 
evident from this, coupled with the former experiment, 
that no dithionate can have been present, and that the 
SOa mutt have been completely converted into sulphate. 



LAW OF THE COXGELATION OF THE 
AQUEOUS SOLUTIONS 01- ORGANIC MATTERS. 

Br F.U. MOULT. 

Tilt apparatus employed in these researches is that which 
has already served for studying the point of congelation of 
alcoholic mixtures. The solution is coottantly agitated; 
its temperature is slowly lowered some teotht of a deglM 
below its point of congelation, and a portion of the same 
liquid, already ftoteo, is introduced. The aupersaturation 
immediately ceases, and the ice appeart in the form of 
little spanKlcs, which multiply and noat in the liquid. At 
the same time the thermometer rapidly rises to the noroul 
point of I L>ngelation, and if the solution is dilute it remaiM 
absolutely steady for some minutes, after which the tem< 
peralure falls again. There is then a minimum lowering 
below zero, and this minimum the author takes as the 
depreasion of the freezing-point. For one and the same 
MMution thia point it feuod alwigra the Mune witbia abent 
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i-xooth of a degree, provided that the ihcrmometer is 
immersed in the liquid and that the latter is conttantly 
agitated. 

The author has pointed out it> the memoir cited that 
for solutions of alcohol not containing more than i equiv. 
per kilo, of water, the lowering of the freezing-point is pro- 
portional to the weight of alcohol dissolved in a constant 
weight of water. He has rjsccrtaincd that the cnsc is (he 
same with solutions of n^c-hylic alcohol, formic and t.'ir- 
taric acids, and •iufi-ir. We may therefore admit that tlie 
law established by Blagden fur the mineral salts is appli- 
cable to dilute solutions of organic compounds. '1 he 
author has exj i runtnicd upon twenty-nine bodies selected 
to as to be as ditTi-rtnt as pos.sible in their solubility, their 
chemical funflion, their co.istitution, and their n-.:;!. cular 
weight. The lowering of the freezing-points per grm. of 
substance dissolved in too grms. of water vary consider- 
ably and in the proportion of i : lo. Nevertheless if wc 
multiply the reduction of temperature corresponding to 
I grm. by the molecular weight of the substance, wc find 
a produdl almost constant. This produdl ranges between 
and 2o. Wc may thercibre say that the molecules of 
different organic compounds dissolved in the same quan> 
tity of water occasion sub},taiitially the tame depression 
in the freezing-point. This tends to show that in most 
cases the molecules of organic compoundt Me simply 
separated by the ad of solution, and bnni|^t to one and 
the same state, in which they exert the same influence 
upon the physical properties of water. 

The determination of the freezing-point of the solutions 
Ot organic compounds acquires thus a great pradical im- 
portaace. It may serve to verify the purity of bodies, to 
find the strength of their solutions, and to trace the slow 
alterations tbiu pradnced. But its most important appli- 
cation wjntedwdMerBlnatiQn of the molecular weights 
IB the mUBeroua cases where the determination of the 
vsponr-deoBity is impossible. If it is necessary to decide 
bMween several molecular wvigbta of which some are 
multiples of others, we scleA the eae wfakh if multiplied 
bgr the tall of temperature due to i grm. of the substance 
la qOMtieil gives tuc produA 18-3, this figure representing 
the mean molecular decrease of the freezing-point of 
organic matte is. The author has not yet met with a 
selnbl* orgaoic body for which thia rale lead* to an 
I or tno queationablt teialt.— Cm^Im RtudM. 



PJRBUMINARY NOTB ON DIDYMIUM. 
ByP.T.CLltVB. 

In 1874 (BulUliit, xxi., p. 246) I determined the atomic 
weight of didyraium, usmg an oxide in which the speAro- 
scope detefied the presence neither of lanthaatim nor of 
yttrium. As a mean I fixed the atomic weight at 147. 
SobeequenUy M. Brauner iSitMUMg$btrickl4 K. Akad. 
Wiutn. WUn, Dec. 4, 1881) determined the atomic weight 
at 146-6, which differs little from the value which I ascer- 
tained. Chemists who had previously determined the 
atomic w ight of didymium have found numbers approach- 
ing 144. Quite recently I have received from M. Bra iner 
a letter in which he informs me that he has since fuund 
the number I4S'4. 

I have always during the last years suspedled the pre- 
sence of a new element accompanying didymium, and I 
have made rcpe.itcd efforts to find it. In the beginning 
of this year I ti:i\ c submitted to fradlionated precipitations 
about 200 (jtnis. didyir.iuni oxide extraiicd from gadolinite, 
•ad Mjparated from the yttna earths with potassium sul- 
phate by repeated precipitations. The atomic weight of 
the fi acll. n precipitatad fintWM 146; that of tM Ittl 
frafticn w us 142. 

i he ex.^nunation cf the ignition-spedlrum showed in 
the last fradlion rather strong ntys of didymium and 
ii bat alio onr ngw, dmng which ii ofl 



strong, and possessing the wave-length /~4333'5, accord" 
ing to an exaft determination by M. Tbaldo. Tliii ray 
belongs neither to didymium, lanthanum, yttriantafMOttt 

terbium, or to the Ya of M. Marignac. 

The first fraftion having the atomic weight X46 gavs 
merely a feeble trace of this ray. It is therefore evident 
that the metal whi';h gives this ray is more basic than 
didymium, but less so than lanthanum. Samarium is less 
basic than didymium. 

Having submitted didymium chloride to a series of frac- 
tionated decompositions by heat, I have found the same 
ray in the fraiSions which best resist decompositions, but 
I have not I'uund a tiace in the first fractions. 

1 have found the ray m the spectium of the fradlions 
which have been precipitate J \Mth lorniic acid, whence it 
seems to result that the formiat^ is sp.ir.nt;Iy soluble like 
the formiates of didymium and oi tin- oxides of cerite. 
The double salt with potassium sulphate must also be 
sparingly soluble. 

The ray 4333'5 was already observed irt iS63 by M. 
Tbalen in a mixture of lanthanum and didymium ob- 
tained by M. Babr. lie was not able to deteA it in 1874. 
when examining the didymium and lanthanum prepared 
by myself. Hence I had eliminated it by the reiterated 
fraiflionations to which I h-id submitted the lanthanum and 
didymium. The metal which produces this ray appears 
to accompany didymium in most metals. It has been 
found in the impure didymium extraAed from bjebnitOt 
mona£ite, eaooIilOi the ottUto of Aicndal, ia eafito,aad ia 
gadolinitc 

I have naatiaiBad dwao fai^^s to secure the right of coa« 
tinuing my researches upon didymium, for which I hava 
made considerable preparations. 1 do not wish, howevar, 
to hinder chemists who, fortunately for scieacatWe occu- 
pying themselves with the chemistry rf tho tan earths 
from pursuing their researches. On the contraiy, I shall 
be satisfied if the faAs pointed out above prove of service 
to them in their investigations. As it seems to me, thaw 
still exists an unknown element acconpaiqriag didynyna^ 
and not to give it a name, I jirapaie to daeigaate it 
visionally as Di/J, charaaerised by the 
I - 4333-5.--Co«r/<« Rfudut. 



SOM£ POINTS IN THE CONSTRUCTION 
OF AN APPARATUS FOR THE 
ACCURATE ANALYSIS OF GASES.* 

Br BOWAU> W. MORLBY, d Botea. OUa. 

(Abstract.) 

A. Whxn a certain method of determioiag the top of the 
column is used, the condiliona 01 most accurate 
of varying volumes of gas are satisfied by 
tha column of mercury, which measure* Iha 
pressure, taiial in length to the part of the eudiometer 
which is lllMd with gas. In the usual form of the apparaF 
tns, the pressare column has to be longer, which lm> 
menady laeicaaa* the diliailty of ■aenriag aaUbcnii^ of 
temperature. 

B. To define the top of the pressure cotnmn, I use a 
Jolly-point enclosed in the barometric vacuum ; thismahe* 
the probable error at the top of this column evanescent. 
The whole error of the tension is therefore produced hf 
the same uncertainty which produces the error in tha 
observed volume. If now the Jolly-point ieput at aboat 
the level of the top of the eodieaiater tnbat the probaUa 
error of the tension ie Ih* taam part of tha ienaion aa Iko 
probable error of lb* ohaenrad voittaM i* of tha o h ia c ftd 
volnnc ThI* i* Cho oooditioa ot the aaxiaMun accoiacf. 

0. To pteaeive tha banmetiie vacnam over the pni- 
sure column, I shut off this column from communication 

• Proatduigt aftk* Amtritm* AtntUttiom /«r th$ Admuumtiit </ 
MHMf^val.aais.tr~"- — — 
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vrith the rest of the apparatui except at the instant of a 
tnea«urcmcnt. 1 he fcrew of the fine adjustment formerly 
described lerves aUo this purpose. The vacuum 15 tound 
to be even more permanent than that of a barometer. 

D. An auxiliary pressure tube is employed for prelimi- 
nary adjustment. The bore of this tube is but a milli- 
metre, which secuics two important advantages. 

E. The eudiometer tube is graduated with fine lines not 
over the eiKht-thou<!andth of an inch wide, in half milli- 
metres. The [jraduation is affedted with no relative errors 
of the hundredth of a millimetre. A rradinr^ microscope 
is carried on a cylindfr so polidly connected with the iron 
tripod of the apparatus that ten pounds produce a relative 
flexure of only a tenth of a millimetre. This microscope 
is brought nearly to the level of the mercury in tiie eudio- 
meter when the cclcmn m the pressure tube reaches just 
to the Jolly roint. The rr.icroscope is made to give dis- 
tinct vision of the graduation, and by Grunow's catheto- 
mcter fine adjustment, the terminal lines of the eye-piece 
micrometer are made (o coincide with two millimetres 
of the graduation. The focussing movement now moves 
the microscope so that distinA vision is hnd of the menis- 
cus, and the level of the mercury is read to the hundredth 
of a millimetre on the eye-piece micrometer, whose 
divisions now represent the divisions of the tube carried 
forward into its interior. A four inch objective, with an 
amplification of about sixty diameters, is thus utilised. 

F. The probable error of this reading of the level of 
the meniscus cannot be separated from other prob..ble 
errors incident to the observation, but the sum total of alt 
the errors whatever is equivalent to no more than a pro- 
bable error of one-hundredth of a millimetre to this deter- 
mination : and in the calibraUoa ot th« appwatnt, madt 
before much pr adice io tht ON of this raodioc Mfaam- 
ment, the probablo emc of a teadinf was iho naodndui 
of a oiilliBetfa. 

O. The peohable error oi a single determination of 
oxygen in air is less than tbe fout-nundredth of one per 
centum. 

H. The method of neaaufemaat to adapted to rapid 
itioo. The whole redvAioD of three aMaNrements 

i at ttgrgen, 
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deposited. This precipitate it colleAed and pressed, 
40 grms. are dissolved in a litre of hot water, and 30 to 
160 c.c. of acetic acid (sp. gr. 1^4 added. The solution 
is heated for some time on .1 ;ieam bath, and then allowed 
to cool. The amorphojs residue of Hzmatcin is filtered 
off, re extra<;>cd with hot dilute acetic acid several times, 
and tiic combined filtrates evaporated on the fleam bith, 
when plittcrin!^ crystals of H.Tmatein separate out. These 
are tiltrrcd oil, washed with ;icetic acid, then with water, 
and dried. Thus prepared, Hatmatein is Rparinf;ly soluble 
in water, alcohol, ether, and acetic acid ; it dis olves 
rp.idily in alkalies. Analyses indicated the formula 
Ci',H,,0{. The crystals src evidently identical with those 
described by Habcrstadt and Reis {Ber., xiv., 611). 
Hzmatein is destroyed by hot sulphuric acid ; it, however, 
dissolves readily in cold concentrated sulphuric acid, pro- 
ducing a dark reddish brown solution. By adding hot 
glacial acetic acid very gradually to this solution until it 
is diluted to the extent of two or three times its bulk, an 
orange crystalline precipitate is gradually thrown down. 
This, on analysis, gave the formula deHnOeSO*. Tbe 
authors suggcet the nanw sulphate of basfflatyi; It Is 
ineoloble in alcohol, ether, and benzol, bat to slightly 
soluble in itronc acetic acid and cold ammoaia. By 
digesting this ■aDstance with water and alcohol, a reddish 
brown crystalline powder was obtained, having the pro* 
bable formula (CieH,i06)jSO}. By the aAion of hydro- 
chloric acid in scaled tubes on Haematein a body was 
prepared having the formula Cif,Hi,OjCI, crystallisfog in 
minute scarlet needles. By the a6ion of hydrobtoanie 
acid a aimilar substance containing bromine waSOhtaiMd. 
From commercisi Brazil extraAs, by a similar proeatato 
that employed in the preparation of Hasmatein, BrasiMn 
waa obtaiaed i dried at 100" its composition is^ 

C,6H,a05.HiO; 

dried at 130° it was obtained anhydrous. By the aAion 
of sulphuric, hydrochloric, and hydrobromic acids, com- 
pounds were prepared coirespcnding to those prepared 
from Ilxmatcin. The lir.etorial power of these new 
compounds is much greater than that of the original 
Haematein and lirazilcin, and the colours are much faster. 
Although the authors did not form from Haetnatein a body 
similar to the coerulein obtained from gallein, they ate of 
the opin on that Haflutda pcobaMy MoDg* to tM ctou 
of phthalleins. 

Mr. WARtROTON then read a paper *' On tMe DtUrmina- 
tio» of NUric dcid at NUne Omit by hwom of its R«(uUo» 
mitk Ptrrout SaUo (Part II.)." The author described eod 
exhibited thOMqiatataa at preMOt employed by Schleeting. 
The oitvaia niMd witli flmoua chloride and bydracUoiic 
acid to iatralvead into a venr snail tnbnlaied retort, tbe 
extmlljrof whkh dips aadar aMreaiy. Tbe air is ex* 
of carfaaaie acid. The retort is then 



T1IK following certificates weta nad far the Stst time:— 
1. Ferrier, J. Hodgkio, W. O. NiehobOB. H. H. RoWasoo, 
Q. H. Sharpe, O. Tarmay. During tbe ewcoiag • ballot 
waa held, and tbe following geotkaicB weva declared by 
the Scrutators, Dr. Japp and Mr. J. M. Thomson, duly 
elefted Fellows of the Society:— R. Alexander, B. 
Brauner, J. J. Dobhie, C. T- Ellis, W. L. Goodwin, D. E. 
Johnstone, T. W. Lov^bond, R. W. Puller, R. N. 
Wolfenden. 

The PRBiiiDXNT then called on If r. C. E. OaovBS to 
read a paper entitled "Nott e* fi'NapkOutqutimu," 

See p. 267. 

Mr. A. G. Perkin then read a paper entitled ** Coniri' 
butiont Jrom th* Dye-hou$i of the Yorkikirt Colttgt : On 
some New Compounds of BratiUin and HtemaUin," by J. 
F. Hummel and A. G. Perkin. Commercial logwood 
extraA is disrolved in hot water, and on cooling, ammonia 
is added in slight excess. This solution is exposed to the 
air for two or three da> s, or air is aspirated through for 
several hours. A dark purplish granular precipitate of 
the aanoaia coaapoaad of Hamatein is gradually 



led br vbratea, and the gas evolved ooUeaed 
in a small jar cootainiac eanalic potash. Tbto iritilc oadde 
is converted iato aitfic add hgr trcaimeat with watar aad 
oxygen, and finally titrated with alltalL Tba BMdMd 
fails, however, with esUtOMly small qoaaHiiea of nlteataa 
and in the pnaaoca t4 certain Uada of onanie matter. 
The prejudicial eAtdk of the oiganic natter to rc aovadtn 
some extent by boiling the contents oftho ntOlt to diyasa% 
but with very small quantitiea Of nltfle add tlw rettdta 
were still too tow. The author, fay vaiioas in p tcw saien ts 
and modifications described below, baa been abla to esti- 
mate 98 to 100 per cent of the nltrogsir, even whan half a 
milligramme of nitrogen as nitfe was «sed. Peffpft ttt* 
elusion of oxygen from the apparatus is easeotial. Thto 
is effeded by mixing the hydrochloric ac!d used In the 
carbonic acid generator with cuprous chlodde, and pro- 
teding its surface with a layer of oil. The carbonic acid 
is always kept under pressure, so that any leak must he 
outwards. The nitric oxide is estimated by gas analysU, 
preference being given to absorption over caustic potash, 
after successive treatments with oxygen and pyrogalloL 
In the intradaftioB of tba aqpgsn n gas dsUvwy tBMbi- 
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vented by Prof. Bischof was found of great service. It 
con^is.t8 of a te&t-tubc, with a minute perforation about 
I inch from the mouth. The tube bein;; filled with gas. 
has its mouth closed by an inJia-rubber cork, through 
which passes a t.hort rUss tube with a fine or ;i l-. On 
tilling the tube under mercury with the perforation down- 
wards, minute bubbles of gas rise from the perforated 
■topper closing its mouth, and thus the quantity added 
CM be regulated with threat accuracy. 

The Secretary then read a p.ipcr " On <i iVr» Process 
of Blenching ." by J. J. Dodbie and J. llfTCHESON. The 
authors give a r,-su>ni of the history of the u^e of chlorine 
for bleachinp. They then give an account of some experi- 
ments in which they have generated the chlorine by the 
ele^rolysis of dilute hydrochloric acid. The movt satis- 
faAory liberation of chlorine was obtained with a low 
battery power. In all cases Tutkey red cluth was used 
as the fabric to be bleached. I'he best result* from a 
praAical point of view were obsi^inc i by steeping the cloth 
lo be bleached in sea-w.iterand pasting the fabric between 
a Si ne?! of catbr II rollers, the upper rosv of which was con- 
ne^ted with one pole, il.c lower row with the other pole 
of a battery. The rollcr.s were caused to rotate slowly, 
and thus pass the fabric from one end to the other. 
Hypochlorite is firmed, and tin subsequent immersion in 
acid the fabric is cfTectuaily bleached. It wai found that 
when hydrofluoric acid was subatitatad for IqpdraellloriC 
acid bleaching also took place. 

TIm Socieqr then idjomed vm tb* 



have s'lfficient energy to keep the apparatus employed 
running for a week, and hence it is unnecessary for him aa 
hereto.'"ore to put up 30 Grove cells each day. 

Prof. Perry observed that a well-made Faure cell having 
the minium laid on in a uniform coat does not loose its 
charge nor develop local aQion as is done by those 
acconiaI«ton io iriiidt tbt niaiam » pot lata holm io lira 
plates. 

Prof. W. G. Adams then took the chair, while Prof. 
Clifton described some ingenious devices adopted by 
him in led^ire experiments on eleArostatics. TheM con- 
sisted of insulating glass stems with glass cups to hold 
sulphuric acid formed on the stems ; also a form of key 
which by rapidly succeeding contadtt brings the spot of 
lighten the clc:)rome!er sc.»le to rest without tedious swing* 
ing. lie al&o described a form of ledure galvanometer, 
sine or tangent, which could be readily shewn in alt its 
working to a large class, and exhibited a simple and inex- 
pensive apparatus for measuring the focal length of a lens 
m six different ways according to what is kaowa about 
the lens. The results showed tbM (to appacatM WM verjT 
accurate in iU indications. 



PHYSICAL SOCIETY. 
jfunt 17, 1882. 

Thb Physical Society met in Oxford by invitation of the 
President, and, afl«r Inocbeon in the Hall of Merton 
College, by kind pennisalon of the Warden and Fellows, 
the health of the Society was propoiad by dm Pimident 
and responded to by Lord Rayleigh. 

The nsaal meeting was then held in the Clarendon 
X<aboratory, ProCenor Cl<irroN, President, in the chair. 

Or. W. H. Stokb exhibited and described an eleAro- 
dynamooicter. qiecially designed for measuring the 
currents and ia the medical applications of elcdricity. 
For this pnrpow a light suspended coil ia an advantage, 
and Or. Stone adopted aluminium, which, with equal con- 
duAivity to copper, weight for weight, is very much lighter 
than copper. No frame was used for the coil, which was 
tied up with silk and varniahed, amber varnish such as 
used by photograph«M Mag recommended by the author 
for tbia and similar purposes as preferable to shellac. A 
MAIar auspension of the coil was adopted to give dirediive 
force to the coil, the threads being of silver-gilt wire 
drawn after gilding, and such as is used in making gold 
lace. It is preferable to platinam wire by reason of its 
lower resistance. Silver-giltarift I'Seotb inch in diameter 
baa A reaistance of 9*8 obma par metre, whereas platinum 
of aama dimtaiioBa aiea aaw a At** ohms. Aluminium 
wire can bo dtawa as fine as copper. Some diOcul^ has 
hitherto boaa experienced in miUting contaAs witb It for 
eleAtkalparposea, but Dr. Stone believes he has overcome 
dUMt. The gilt wire makes a good coauA witb it. The 
■poeific beat of aluminium in bigh« and hence it ia recom- 
araaded by the autbcr far rasiataaoe coiia. Tbe threads 
of Ibe aMpenaioa were bong from two little brasa apringt 
piBced beriiontally in line and capable of being adjoited 
to and fro lo as to widen the distance between tbe points 
of anapenaioo when necessary. 

Mr. Vailqrt Prof. Perry, aAd otbera, ofleted lome 
remarks. 

Mr. BoMMQOBT tbea described hia applicatiea of tbe 
Pane aONHnaiator charged by a dynamo^cnArlcfoaeiator 
to tbo wodiqg of laboratoiy appatatua inatead of tb« 
oaaal Qwve or otber balleiy. 11m aet reaalt of bia t»> 
ii Ibat tba accoaraUleit cbaried for iwoboan 
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Comptti Rendus liebdvmadairtt dts Siancts^deVAcadimii 
des Sciences. No. 33, June 5, 18S2. 
Double Salts Prepared by Faaioo.— MM. Berthelot 
and lio<^vay.^A thetmo^cbaatfeal paper, not capabte of 

useful abstraction. 

Boiling-Point of Selenium. — L. Troost. — The 
author's expcHmeou give numbers between 004* aod 660*. 
whence ho aocepts 605* far tba boiilaf Mnpaiatam « 
•eleaiam at p w MM ie a aaar to 7O0 aua. 

A CakMlmeter by ReMgemtIoa..~J. Violle.— The 
method of BiixMrea is certainly tba moat convenient for 
the measurement of a specific heat. Yet when tbe initial 
temperature of the body ia comprised between loo* and 
400° or 500% special difficulties are met with which do 
not occur either higher or lower. In this interval the 
method of refrigeration would be precious if sufficiently 
exsA. The following process seems to combine exaAi> 
tude and simplicity: The author takes a small bottle of 
thin glaas with a narrow neck and a double covering, 
between the two layers of which a good vacuum has been 
made before sealing the outer covering. The apparatus 
thus carries with it its own recipient, and the conditions 
of refrigeration remain always the same. By the n.ckof 
the botUe is introduced along with the thermometer an 
agitator, by means of which a constant temperature is 
introduced into the whole mass. In this manner are 
avoided those differences between the surface and the 
centre upon which the refrigeration method has hitherto 
been sliip-wrccked. 

Determination of the Specific Heats of Small 
Quantities of Substances. — M.M.Thoulct and Lagardc. 
— This memoir cannot be intelligibly reproduced without 
tbe accompanying illustration. 

A New Condensation HygToraeter.>-A. Crova.— 
The author has found serious discrepancies be t ire aa tba 
results obtained respaAivelf by Regnault'a hygrometer and 
the psychromcter. Ia calm weather aad in mean bygro* 
metric conditions the two methods agree appnnimalol/, 
tboogh Regnault's instrument shows lower indiettloas. 
Ia a lugb wind and in low hygrometrie eoaditlona tba 
disGiepancy beconoea enormous, Tba aatbordMCfibttaa 
appaiatvs wbicb be bas bad coaatraftad by aeaat of 
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which the dcw point can be found to i-iothof K 
iadapeadeot of the agitation of the air. 

Law of the Congtlatletl of the Aqueous SoloUODS 
«f O^pmie Sabstaacea.— F. M. Raoali.— Sea page 
aTS. 

Method for Determining the Ohm.— J. Joubert.— 
A mathematical paper, not capable oftiseful abttraAion. 

Influence of the Positive Electrode of the Battery 
upon its Chemical Wotk. — D. Tommasi. — The author 
has established the remarkable fact that the elctlfomotor 
force of one and the same clement may vary accotdinj; as 
its po»ilivc electrode is of platinum or of carbon. An 
element, fir instance, incapable of cffcdtin^ the cltcftro- 
lysis of w.itcr or of a saline solution, althou;;h the caluiies 
liberated by the element were more than the calorics 
absorbfd by the decomposition of liic electrolyte, if its 
positive electrode was of platinum, but bciinc able to 
prpdutc this decomposition if the positive c'.caio le was 
of carbon. Tliis faCi ha-i a great importance as te^^aids 
the relation which tt.c author t^ecks to t•UabIl^h between 
the calories evolved by the battery and those absorbed 
by the decompoMti . n of the eleCtrolytr, and he has ac- 
cordingly txarnmed it in detail. A ma,,nesium-platinum 
element in dilute sulphuric aciJ ou^hi, according to 
thermic data, to decompose water, but the decomposit ion 
does not take place. It is the same if we !!ub^tltutc 
copper or silver for the platinum of the battery, but if we 
employ in the same element a cylinder of graphite or 
retort-coke as a positive ele(firode the elcArolysis it cfTedted. 
According to M. LSerthclot (Comptei Rtndut, 1881, Nov. 7) 
two line platinum elements in dilute sulphuric acid should 
not decompose a solution of potassium sulphate, but the 
author 00 employing two zinc-coke elements in dilute 
sulphuric acid has succeeded in elecftrolysing a saturated 
•olution of potassium sulphate with a brisk escape of gas 
at the two platinum eleflrodes, and irani>fcrence of the 
acid to the positive elcArode, and of the base to the nega- 
tive elcdroce, and this in a few minutes and at the com- 
mon temperature. According to M. Derthelot this elec- 
trolysis should require at least xoj cslories, whilst it is 
aAually obtained with 74 calories, and even less. Asingle 
aiae-coke clement in dilute sulphuric acid decomposes 
potassium sulphate if the cicdttode of the voltameter is 
of copper, but not if it is of silver. The author has 
lulmittcd teveral salts to clcdtrolysis ; the solutions all 
ceateiBed aa txcen a( salt. The platinum wires of the 
voltameter weta 0'4 ni.ai. ia diaoielcr, and plunged into 
the liquid to th« length of 0*3 to V4 metre. The carbons 
employed were graphite or coke, previously heated to 
redness, and allowed to remain for six hours io coataA 
with carbonic acid. The picwaee of this gas in the pores 
of the caiboB ictardtpolanattion, and renders the adion 
mere iateaae and more lasting. The authoi 's re k u 1 1 s m ay 
ba brieily ■nmmed up at follows:— Two ainc-coke elements 
("77*4 cals.) decompose solutions of magnesium, ainc, 
cadmiaai, copper, manganese, and iron (ferrous) sulphates, 
and potassium chloride, bromide, and iodide. 

Zinc Oxy-chloride. — Q. hnAti. — The association of 
line chloride with zinc oxide gives rise to hydrated oxy- 
chlorides, which are formed with liberations of heat 
varying but little. 

AAion of Carbon Disulphidc upon SiltciuRi. — A. 
Cdson.— The authci obtains a compound, Si4C4S, which, 
if heated in a current of oxyj^en, gives off sulphurous 
acid, and is tr.inf formed into Si4C40j wiihout change of 
weight. In theic compounds the carbon cannot be de- 
tcAed by the usual means. There are obtained in contac't 
with siliceous tubes bodies more oxygenated in a reducing 
atmosphere thaa ia an osidiHag oac. Tha sulphnr ia 
tetfatomic. 

PreUnilnaijr Nota on DldymioiD.— P. T. CHva.— 
See page 273. 

A New Mono-chtorinated Camphor.— P. Caseneave. 
— lleao'«hloeiaaiad caaspbor bM aa odoar liba that of 



camphor, a bitter and aromatic taste. It is more soluble 
in water than camphor or its bichlorinated compound. It 
is soluble in alcohol, ether, chloroform, carbon disulphide, 
and benjol. It melts at 83° to 84*, begins to solidify at 
hj", but remains 5oft above 60". It boils at 244*, and 
distils almost without decomposition at from 244* to 247*. 

Spontaneous Fermentations of Aaimal Matters. 
—A. Dicharop.— The author considers that the micro- 
zymas in organisms are the agents chemically and physio- 
logically aftive in the traailbrmatione which are efteded 
daiiBf ulb aad after daiCb. 



DU Chemische Industrie. 
Vol. 5. No. 4- 

Bthaviourof Hyponitric Acid with Sulphuric Acid 
and the Piocess of Lasne and Bcnkcr in the Sul- 
phuric Acid Manufatftnrc. — G. Lun-^e.— Lasne and 
Benker have indicated a pTi>cc^* which is to tlieCt a great 
econumy in the consur^ijT.ion t f nine, and which is theo- 
retically based on the kcbic affinity of h)ponilric aciJ for 
sulphuiic acid, and the ca*e with which the former ia 
expelled from tlie l.uier. Thfv assume that as the gases 
issuing from the ch^riter'; c ntiin at least 5 per cent of 
oxygen, all the oxiOes of nitrogen present must be in the 
.••tatc of iiypor.itious acid, which, as it is completely ex- 
pelled from Its combination with rulphuric aci 1 at common 
temperatures by a current of comiriLn .n-, or prcfe-ably of 
carbonic acid, is not absorbed in the G.iy-Lussac tower. 
The absorption of the bulk of the nitrogen compounds in 
the Gay-Lussac tower is only to be explained by the 
presence of sulphurous acid, which converts the N^O^ into 
Na03, and the loss of nitre may be reduced to one-third 
if a sufficiency of sulphurous acid and aoucous vapour is 
allowed to mix with the gases at the loot of the Gay* 
Lussac tower. The author considers the aisumptioa 
that the nitrogen compounds in the chamber gases are 
exclusively present as hyponitric acid not proven and 
impiobable, and the supposition that the latter acid forma 
an unstable CMttpound wiih sulphuric acid at 62* B., 
decidedly erroneous. Prof. Lunge's experiments show 
that hyponitric acid is readily and completely absorbed by 
sulphuric acid at 60' B., and the colourless solution 
formed is neither changed by prolonged beating to about 
100*, nor by prolonged treatment with air, but behavea 
exadly like a mixture of sulphuric acid, nitroiyl-sulphuric 
acid, aad nitric acid. Thia holds good at least up to the 
prapottloa of to n.g. aitragea per c.c. of acid, which 
represents a very strong nitroae. But though the tbeofjr 
of Latne and Benker is inaccoratei the iatrodoAioa of 
sulphurous acid may be advaatafBOaa on other groonda, 
especially in establishments which Work with impetMl 
plant, «^., if the absorptioa-tpaea in the Gay-Lossac 
tower ia too email or the exceae of air is too large, in 
which case much nitroae acid escapes unabsotbed. By 
introducing sulphorone acid a part of the chamber«proce«8 
it transfeirad to tba tower. A favourable adion of tha 
solphorottt acid ia ooaedvaUo from another point of view. 
If tha Oqr*Liiaaee tower ie toe wide, aot all thoaMlacaiaa 
of tba aitteae cea cooia ia centaa with tba edd. Sal* 
phMoaa |M tt utfodaeod will nia with the oiiioMOi 
wUch are eaeadog bctarcoa the laHiag drope of 1 
retain them. But if an exceee of enlpbarooe add aad 
watery vapour are present, the aitmyUaalplnuk acid 
majr ba deaUrala dy^ end a itiic odda eacapot tbaa 

a MlIVUI loai of BWtOfM I 



Cojmot Ln MtiuUtt 
No. 3, May ao, x88a. 
True Chemistry.— E. Maumeo6.— The author qnotci 
and critici'-cfe .-i communication by M. SchQtzenberger 
(Comptti Rtndux, p. 534) on the action of iodine and napb< 
Ha cooaidete that the reaAioai of which tba 
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College de France lia? made a misinterpreted study, shows 
that the principal adion of iodine an! naphthaline, 
necessarily beginning by the removal of hytlrn;;etl, does 
not give in any case (CjoHtl-r, or •' naphth.iiinc less two 
atoms of hydrogen." The ic.ifl;on leads immediately to 
a sabstilution, and the produaion of C10H7I. He con- 
siders that classical diMnlttiy i», io theoiy, nothing but 
a long scries of trrots. 

No. 4, 1883. 

Tliit ime does not contain any original chemical 



No. 5» x88a. 

Cnrtain Conpoood* of MltrofBB.— M. Maamn^.— 
The compoand HOLH^N. which tke «atfmr era now 
knm at the rate oft UIa. daily, hu net the eppeataace of 
■al.ammoalac, and rather amraMhes potassium cyanate. 
Jt heated with potaam or aodn it disengages a gas. HaN, 
the odonr of which ia diatinft from that of ammonia, and 
which is onir about half aa MfaU* bi water. BN caa 
also be easily obtained ; it is a DOQ-alluliae gaa, alanat 
insoluble in water, cxtinguishei bodiea Is 
and may be aoafoanded with nitrogen. 



In the matter of Letters Patent granted to Cart Daniel EkmsB of 
Sweden, but now cl 57l.OId Broad Street, ia the City of Loadoo, 
for the invention o( " An improved method of treatiaffHOMIOOraer 
to obuin fibre suitable for paper roakiog and otBST fMffOecs," 
bmiiof dats tha tjih dajr of Jalr> sMi. No. so6i. 

NOTICE IS HEREBY GIVEN that the 
■aid Carl Daniell Ekraan has applied by Petition to the Com- 
miiaionera of Patents for Invention! (or leave to file in the Great 
Seal Pai«ot Office with the Specification of the laid Letters Patent 
a Piiilalmsf aad ll<imnTsni1iim of AltstatioB wt caitain parts of the 
tale jptelBeSlfoo, sad any person {nteodinf to oppose kuch applies- 
tioa SBVSt leave panicuUra of objcflton thereto at the otTice ol the 
Solicitor-General, No. ii, New Cuutt, Cirey Street, London, wilbin 
at davB from the date of the " Lingua Caielte " in wtucb it ia 
publikhed. 

And NOTICE IS HEREBY ALSO GIVEN, that after the cs- 
piratioD ofthe said II days no objeOion sriU ba rscciswl or sour, 
laincd, and the Sol citor-Otpatat wUI jiewrt leaa»ailng.—Patsd 

this 23rd day of June, 18S2. 
(By Order) WM. H. SPRARITR, 

Solicitor Geneiil's Clc:k for Patents. 
WILLIAM SPENCE.S.Qaality Court, Chancery Line. W C, 

Agent for the Petitioner 

Small Ckow.v 8vo. Cloth, Price 3s., 

CATECHISM OF ELEMENTARY 
MODERN CHEMISTRY. 

By B. W. V, VOLCKXSOM. 

London : KE6AN PAUL, TRENCH, ft CO., 
I, PATBKwoaTnn Squake. 

^rO BE SOLD.— Chemical Works, about 

two miles from the Port of Swansea, conne^ed by iidinis with 
the Great Western and Midland iUUways. Five acres of groand ; 
the chamlMra asd columas of sercDly tboasand coble feet capacity 
have recently had i>ae>half of new lead { new oiid« aad other buroets { 
tiity feet retort room with nineteen large glasses mounted ; ScltletS. 
pans, coolers, &c. ; two lofty lile-cotrerca sheds, about one baadnd 
(c^ei by twenty-aia, other sheds, offices, stsbles, carpenters' and araiths' 
shops; plentiful water supply; railway entering the works, which are 
adapted for the treatment of low percentage copper ores, 9.il;hur ores, 
prnteo, spent oxide, and briimtoot. Tworaoiiatic condensing towers, 
firty feet high. The Wof In ara in the ewitra of tlw tln-plau trade, 
whaia salphoric aal awtiatie acids ar« •alsnaivaly nsad ; ikata is 
alsa a laqga aallst far aitliaial asanarts^-^addniib Bvam* ane 
- ■■ ^ 1 Warits, Swanaea. 

W. p. THOMPSON. C.B.,ChMiiienl Paleat Agent, 

6, Lord Street, LlVBRKWU 

(LAaoasT PaovitioNAL Patent Bdsimsss m tkb KlMQiwii.) 

Agtneitt im M CoMmlritt. 
CbaaUcat Patents a Spcdality. Maaoal of laatraAkMS Oratls. 
PATENT LAW IN PLAIN ENGLISH, sth edition, revised iSSa, 
livW.P. Thompson, C.E. British portion, fid. ; a I countriei.ai. 6d. 
* Tha aalhor writes with the adTantage of psrsonal eapeticoce. . . . 
A very lalaaMa aigsst.'— Enginrrr. 

LondOQ Office 

W. P. THOMrSON aa« BOULT, m Hioa Bouobh, W.C 



C0LD-PR00UCIN8 A ICE-MAKING MACHINES 

PROTECTED B Y ROYAL LE TTERS PATENT. 

Diploma op Honocr (Higliest Award) at tlie Exhibition 

of Patents and Trade Maries, Frankfort, iS8t. 
Gold Medal at the Exhibition of Brewers' Apparataa 
and Utensils, Versailles, iSSi. 
First- Class Silvbr Mbdal at the Dusieldorf 
Exhibition, 1880. 
Silver MecALat the Exposition Universelle, Paris, 1878. 

The SPECIAL ADVANTAGES claimed for these 
Machines — the woiking cf u hich is based upon the vapori- 
sation of Anhydrous Ammonia and tbe re>con<lcn»ation of 
the vapours by compression— nannfaAnnd aodcf Unda^ 
System, are as followa :— 

itt.->Lc8s Consamptieii of Fad tkaa bjr nnj odwr 
machine. 

md.— Lcn Cooaumption of Cooling Water aa com* 

paved with any other system. 
3rd.— Cemp'ete Reliability and Simplicity of AAion. 
The attendance of the machine does not require 
more time& attention than that of a steam engine. 
4th. — Solidity and Superiority of Construction, and 

no unasual wear and tear. 
5th. — Absence of Danger from Explosion. Ammonia 

is pradtically uninflammable. 
6tb.— Uquid Ammonia ia obtaiaabla almost aaywbtMb 
and there ia no difficulty M to Ht tnuialt j wlmoM 
tbe cbemicala naed for moat other ^Momt ase 



on!y 



ecial faaoriea, and noM 
vessels subjeA to preaaare. 
Ttb.— iBCenaiderable Z^asof Ammonia, in consequence 

of our specially construAed gland for the piston rod. 

Full particulars. Eslimitcs, and TcttimoalaU, together with a litt 
OlcompaoirK an I f;inn, in \ anuus parts of ihe world, who have ndojited 
LI^Dk'S SVSl h.\I Un the purp;jiciof iheir trade, will be forwaided 
on ac>plicatioii to F. O. Smitiisrs, St. Ueaei Chambers, 1, Feochurch 
Stteei, London, E. G. 

y[ R . Y~, S^^ H E R R Y s 
A88AYER AND ANALYTICAL CHEMIST 

SWANSEA. 



BECKER & SONS, 

BAUMCES 

AND WElGHTSs 



MAKVPACTtrmM or 
CHEMICAL AHD GOLD ASSAY 

AND OTHER 



SCALES 




BBCKEK'S STUDENT'S BALANCE,jn polished mahogany 
|lasscaas,Blidiaf(teat,ceBetefp«ised, to carry joerammes 
la •aclipaaaa4tvra 10 i mUlicranime.nickel plated pans £a 10 

Ditto,ditte,iaaabotaa)rclaaaeaat, polished black £n jg 

S9tt Ag»nts for England, Inland, and irof/r.w 

TOWNSON Jr MERCER. 

I BsdKt's Cofflpltts ''*'*^* ^^^Jl^^^^^^***" 'M^'Pt 0' >•<• stamp 
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IRISH HILL BAUXITE (Alum Clay). 



The IRISH HILL MINING CO. are now, and always have been, the LARGEST 
PRODUCERS OF THIS CLAY, of Superior Quality, and supply the Manufa^urers of 
Alum, Sulphate of Alumina, and Alum-Cake, of the United Kingdom, America, and the 
Continent, almost exclusively. 



Analysis by John Pattinson, Esq. 

Dried at aia* P. 



? 

B. » 

ii e 

a -a 

c » 



■ 



o 



Alumina 

Peroxide of Iron 

Silica 

Titanic Acid 

Lime, Magnesia, Potash, Soda, 
Sulphuric Acid 



Gertrude (extra qual.} itt Quality. 



59*00 
0*47 

iS'oo 
0*23 

Combined Water 22*30 



and 



53*83 

1*57 
8-67 

5'8o 
083 
29*27 



and Quality. 
52*00 

4-57 
12*00 

6*20 

ri4 

24*00 



i 



99*91 



ot: B 
■ >~i a 

"5. — 

Oa 0 



100*00 99*97 

Our MINES, DRYING KILNS, and GRINDING MILLS are situated very 
close to the Shipping Ports of BELFAST and LARNE, and adjacent to Railways 
running alongside both Steamers and Sailing Vessels at both Ports, from either of which 
shipping is abundant and cheap, therefore we can guarantee Regular Delivery as Buyers 
require it, and are prepared to quote prices f.o.b. c.i.f., or delivered at any Port, in Bulk or 
Biigs, Lump or Ground. 

GEO. G. BLACKWELL, Managing Director. 

RicLmond Buildings, 26, Chapel St., 
Li\erpool. 
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ROBERT DAGLISH & CO., 

ENGINEERS, BOILER AND BRIDGE 
MAKERS, MILLWRIGHTS, 
brass and iron founders. 



MaosUAurcri ot every detctiDtion of Condeoiin(. or Hifh-preuur« 
Blowing I FufnpiDg, Kollinc, Wiodini;, and faleol Steam-eaeinct, 
or toy required poMcr.tor Irricmling, Uisiainx, Mining, Kolling MiUi, 
of Water Workt purpoeei, and MaDufailurcriof every deacription o) 
Chemical, Colliery, Copper Ore, Gold Mining, Glaat, and Kock-ialt 

^BLack-aait Kevotviog Furnacetof the Uoil Approved Ty(c, 
Beaacmer Steel-Kaii I'lant. 

ComprcaaiDg-biiginea lor Collierie*, Zroi> Woiki, aod Wclden'a 
Talent BleacmnB-l'owder Procen, 

Lautlic, Cbloiate, UecumpoaiDg. Nitra Nitro-Glyccrioe, Iodine 
Fotatb, bulpbur, Acid, and Oialic Pane. 

Gat fioduceo I'ateui for Heating and other Purpotea. 

l-ytilca buioers lor Iii»b, ^OlWcglao, and Spamih Oretof Im- 
proved Con. ti uAiun. 

Patent Kou.iog Machinery for Brcwera. 

Heiorii, Acid, Gaa, Iodine, Nitric, Niire Nilro-Glycerlee and 
ittiul Ke&niog. 

Steam iiupeibcatcri improved (or Oil Tar and Retia Rebnii!(. 
bttam Sulphur Meltcr. 
Sitlla for Oil, Ke»ln, and Tar. 

W becli, lievcl Mitre, aad Spur Moulded on the Shorten Nolic* 
ly Paleut Maibmery. 

Makers of MaCtcai'a Paicot Carbonating Furnace, Jooca and 
Walth'a Patent Sulphate of Soda Furnace, PameJl and SimpiOD't 
f atent Cauattciaer, and Kynaitoo'a Patent Alum Plan 

Liils unt on Application. 

Pbotograpbs, Plans, and other information supplied 
on receipt of Order. 



MYOCOM FLY GUM, 

FOR CATCHING FLIES. 



g1 HEUU'8 ENGINE, BOILER, AND BRIDGE WORKS 
AND FOUNDRY, 



THE SUCCESS OF THE LA ST 3 YEARSI 

Sold by all Chemista and Grocers, in t/lint; or a 
sample can be obtained (as under) by po»t for t/'i. 

Liberal Trade Terms. 



THOMAS CHRISTY & CO., 
155, Fenchcrcii Street, London, E.G. 



PATENT BULGE BARREL MACHINE. 



On an entirely novel principle, lately 
pcifctlcd and now largely oael is 
making Fluor, Petroleum, Oil, and 
other Laiki, aaving largely in coil. la 
very iimpir and can be worked by 
unskilled labour. One man can torn 
oiT abuut 40 mcdium-tixed caaks per 
hour, and the F««-er rcqairc<i ia only 
one-and-a-half horte. 

Alto Stave Joinicri and Heading 
TurDerton greatly improved priiKiplca. 

Can be ireo in operation, and fall 
parlicuUrt obtained, an applying t&— 

ROBERT CURWEN, 
SoSi Agtnl for tki Vntlid A'Mfitan 
anii Ikt Centiitenl, 
33 & 34, OaVRV HviLDlKOa, 
Water Strcct, LivtRfooi- 



PUZEY S LUMINOUS POWDER 

Can be obtained at 
31, ALDEMIANBUItY, LoNOON. 
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ON THE ANALYSIS OF IRON AND STEEL, 

WITH SPECIAL REFERENCE TO THE 
fiSTIMATION OF CARBON AND SIUCOM.* 
By FRANCIS WATTS, 

ItiflMi In llM ThMBlnl t rtBuiiiilM nf ilii Mmin nrtwiit ^Wtg n. 
BiimiDghtm. 

NoTwtTHSTAKSiNO the lar^e amount of altentioa which 
has been eiven by chemiiu to the perfeAing of the 
method! adopted for the estimation of the can)on and 
ailicon in iron or ttee], there remains much to be desired 
in reference to the processes for the estimation of the 
EO-called " combined " carbon, and especially for th« eatt- 
matioo of the silicon. Some donbts have arisen aa to the 
condition in which the latter element occurs in iron ; that 
Is to say, it appears to be believed by some chemists that 
the silicon occurs in iron and steel in a state of chemical 
combination with the iron, forming a silicide, whilst others 
appear to favour the view tkat at least a portion of it exists 
there in a condition corresponding to tluit of graphite. 
Whatever may be the truth m regard to tbic point, it is 
certain that when a specimen of cast-iron, wronght-iron, 
or steel is treated with an acid, the insoluble residue 
generally cooUias* portion of the silicon in an unoxidised 
condition* 

The processes commonly adopted for the estimation of 
riliOMi in general depend upon the conversion of the 
tilicoD into its oxide by the aaion of acids or of ttfomine or 
iodine, and the oxidation of the unoxidised eilicon of the 
■eaidne, either by roMtiag or by fusion with oitre. 
AaedMr, and forcoftnia pniposes an excellent piocess, 
pcopoaed by Boussingault, consists in roasting a weighed 
portion of the iron in a muffle, whereby the iron is con- 
VBfted into oxide, the silicon into silica, and the carbon 
in burnt off. On subsequently exposing thit mixture oi 
Olidee to the nQioa of hydrochloric acid gas at a red beat, 
tko Iran i» voUtlliaed in the form of chloride, whilst the 
■Uica which remaina in the boat can be weighed. 

b none of these processes, however, is any distindlion 
otunwd between the silica which results from the oxida- 
tien of the silicon and that which exists ready formed in 
combination with varioua bases in the form of mechani- 
cally intermini^ tlag or cinder. That this dislinAion 
U m real impOftaoce there can be no doubt, but no serious 
Mtomptt hove bton made to get over the difficulty. In 
the usual process the slag, if preaeBt, is snrO to be more 
or less dccompoeed by ooHiag uritb the acid, and the 
■ilica thus liberated goes to augment the quantity of that 
fnMB which the proportion of silicon is calculated. If, as 
faaoaietimcs the praAice, the residue is boiled with solu- 
tion of sodium carbonate, with the objcdk of dissolving 
•way the ailica from the graphite and slag, an uncertainty 
il inttodnced into the result, from the impossibility of 
avoiding the intiodndion of more or less silica with the 
allnll, and alio from tke difficulty of operating without 
lose upon so small a quantity of natsriai. 

Bromine and iodine have both been loggMtad aa inb- 
■UtatM for acids, and theso agents do not aft vpoa the 
alag,bnt the precautions to be taken and tha lingik of 
tine occupied malco tha operatiooe very tediou. 

For the estimation of the total careen, the fcUowbig 
methods have been generally adopted : — 

I. Combustion of a weighed quantity of the iron in a 
potwlala toba ia a Mtaam of oaygen. Tha chief 



objeaion to tbtt ptoMM il dw Tciy Ugh t«np«n> 

ture re<]oired. 

2. Combustion of the carbon in the taiidae, left whM 
iron ia diaaolved by the aid of iodine in tlia ] 
of water, hot the length of time reqnirod 
tion is a great objedioB to thia metbod. 
J. The total carbon is frequently estimated faydieeolving 
the iron ia a Mlntion of copper chloride Or i - 
The wlwta of the carbon ia left in tlM 



The presence of the finely>divided metallic coapac 
with which it is mixed is rather an advaataga Ibui 
otherwise, for it asaists the combnatkMl of tilt 

Sraphite — a matter of aome difficol^. TIm dliaf 
efeft in this otbeiwiee excellent proeau it thai 
unless the vesed containing the ina vadeiiioiaf 
solution ia kept very cool, a decided ameU to p«w 
oeptible, probably indicating - tha evolntioa of 
bydtocMbou. Tha tima laquted ftir Kiatiwi, loo^ 
is sonawiuit toagtby. 
4. Woyl** flMthod Mr datanaiaiag tha total wboa li 




negative poia coaaistiiig^of a^j^e ca of i^ftt^ftMi 



foil, tha 

copper ealt. Bat even !n tUs 



solatioa or« 
UiidUkill to 
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prevent tbe evnhillon ot' gas £ton the iron. 
5. Lastly, the method of Wflhler, to wUch further 
rafmaco will be mada picsaatly, eonaists ia heati^ 
a weighed portion of tha iioa in chlorine gaa, 
filwnmr tha iioa is voiatflM aa chloiide ; tha 
iMldwa catboo can th«a bo laboiittad to coanbM> 
tioa in the nraal manner. 

At Dr. Tilden's lequest I have undertaken KomeciMll* 
mcnts with the objed of avoiding some of the difficuTtiea 
just referred tu. Our first desire was to secure a process 
by which silicon could be rapidly and easily determined 
in iron and sitejl, and at the same time di&tinguishrd from 
the slag, which is almost invariably mechanically inter- 
mingled to a greater or less extent. 

The aiflion of chlorine at a red heat presented itself as 
a readlion which might be turned to account for this 
purpose, and after some preliminary trials the following 
process has been adopted : — 

Divested of details it is briefly this. The total carbon 
is first determined by Wohler's method, with the pre- 
cautions to be described hereafter. Another weif;lied 
portion of the iron is similarly treated in a strcini of 
chlorine, whereby not only the iron but the silicon, and 
probablythe sulphur and phosphorus, are volatilised in the 
lorm of chlorides ; the gr.'; as it issues from the coinbus> 
tion lube is caused to bubMe through wafer contained in 
a fla&k ; the water in tlie il.isk iminecii.itcly decomposeo 
the silicon tetrachlijiiJc. which carried forward with 
the cxccts of chlorine, and soluble silica results. The 
water is afterwards evaporated to dryness, .md the silica 
recovered and weighed. Unfortunately the- presence of 
manganese is the source of a little difficulty, for its chlo- 
ride is not sufficiently volatile to be readily removed front 
the contents of the boit, by the stream of chlorinOk 
Hence, when nianganesc is present, which is almost 
always the case, it is necessary to wash the re?id'.ic In 
the boat before weighing. The residue, which consists of 
the total carbon and the slag, having been weighed, from 
this wei'jht, the weight of total carbon prcviou 'y Jeter- 
mined is deducted, the dilT.rence being the .imcunt of slae. 
Thus, in two simple and rapid operationa, are determinci, 
fine, the total eaiboa; tccood, tba riHcon nA dag. 

Bflguding lha pnoMC aMia ia dettdl, tiia fiiilowlag 
amogemeais aia recommended :— 

It being necessary to obtain an efHcient supply of 
chlorine which shall be well under control, fome modifi- 
cation of the usual appir.ilus for E;encrating the gaS 
becomes desirable. A Wolff's bottle is hlled with man* 
gancae oca ia lamps; the nada an fitted with iwotobii^ 
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one of which pasMi to the bottom of the bottle, the other 
patiet jast through the cork, and ii provided with a glati 
Btopcock. The bottle i* placed in a saucepan of water, 
arranged to that it can be heated. 'I he longer tube if 
conneAed with a ttoneware jar containing common itrong 
hydrochloric acid, thit jar standing on a higher level than 
the generator ; a gentle heat being applied to the saucepan, 
a supply of chlorine ii obtained which may be regulated 
at will. The stoppers should be of india-rubber, well 
coated over with parafBn. 

The chlorine, before entering the corr.bujtion-tubc, 
must be rendered perfedlly free from air and moisture 
To effeft this the gas is passed thrujgh three wash-bottles, 
the first containing water, ihe other* strong sulphuric 
acid. The oxygen is removed by passing the gas through 
a tube containing Ump black, which has been strongly 
heated in a crucible for half an hour to free it from mois- 
ture and tarry matter, ai well as to render it more coherent ; 
the column of lamp-black is kept in position by plugs of 
gai carbon, and should be about 6 or 8 inches long, 
occupying only the central portion of the tube. In prac- 
tice it was found that the chlorine always contained 
moisture after passing through this carbon tube, and to 
this cause the discrepancies in the amounts of silicon found 
in the earlier analyses were probably due, for it is of the 
highest importance that the combustion-tube should be 
qnte dry. Much better results were obtained when a 
tube coataining pumice moistened with strong sulphuric 
acid was introduced between the carbon tube and the 
combasiion-tube. 

Tlie oaly part of the apparatus remaining to be de- 
scribed ie the combustion-tube. This is a piece of ordinary 
oombast ion- tube, a portion of which, some five or six 
inches, is bent downwards, not drawn out, at an angle of 
about 110°, so as to conveniently dip into a flask about a 
third filled with water. The carbon-tube, together with 
tba diying and combustion tubes, must be arranged to lie 
within the gutter of the combustion furnace,* the bent 
Bortion of the combustion-tute turned downwards and 
Sipping into the flask placed at the end. 

Having described tlie apparatus employed in this procesa 
It DOW iMudDS to giw aa sceoaBt of the metliod of pro- 
cadnn. 

About 0*6 or O'S gnn. of cast>ifon, or about three times 
that quantity of wrought-lron or steel, in the form of 
boriagSt small lumps, or wire, is weighed in a porcelain 
boat ; this is then introduced into a straight combustion. 
tub«» talting can that the carbon in the carbon-tube is 
heatad fully to redness, and the air in the apparatus and 
conbustion-tube quite dUplaead by cbloriaa before the 
boat is heated. A slow stream of chlorine ia steadily 
maintained and the boat heated gently, Juit aoficient beat 
baiag applied to volatilise the ferric cUoride as it is formed. 
Tim ttlMmof chlorine must not be too rapid or there is 
a danger of particles of carbon being carried out of the 
boat \Vh«i thfi whole of the iron is removed the boat is 
taken out whilst still warm, allowed to cool, thus becoming 
freed from any traces of chlorine, and the carbon deter* 
mined by combustion, in a separate tube, in oxygen in the 
Oaual way. 

A aimilar quantity of the iron la weighed in another 
koat and the bmt combnstion'tube ptneea In the furnace, 
care being taken to fire* it entirely from any moisture. A flask 
of about 500 C.C. capacity containing about too or 150 c.c. 
of diatiUed water is arranged so that the extremity of the 
Mnboition-tube dips under the water ; the air is carefully 
amnovcd from the apparatus by passing a stream of 
Chlorfne, and the carbon-tube strongly heated. The boat 
U now introduced and the chlorine allowed to flow for a 
few minutes before beating; a gentle heat is now applied 
at in the previous instsnce, a higher temperature being 
iodnccd towards the end of the operation. 

WiMttfiAWlMleof the inn is volatUited, apointooet 
■mmH^ iMMtaiMd bjr tte diiapfMiaBei of lodTapoar, 




the tube is allowed to cool, the stream of chlorine being 
maintained for a short time, and the boat and tlaak re- 
moved. On removing the boats they should in every case 
be at once placed in weighing tubes to preserve them 
from accident. The water is boiled whilst still in the 
tlaslc, until free from chlorine, and then evaporated to 
' complete dryr.css in a platinum dish, in the water-bath, 
the rciiJue treated w.th a few drops ci hvdrochioric ac;d, 
well washed with warm water upon a filler, and ignited 
.■»nd weiglicci. This, less the filter-ash, gives the weightof 
S;()j, from which the percentage of silicon can at once be 
ca"LuUted. Should any silica adhere to the cxircinity of 
the combustion-lube it may be detached by a glass rod, 
the extremity of which is covered by a short length of 
india-rubber tubing, a few drops of solution of caustic 
potash being employed ii necessary. 

A filter is dried at 110° C., enclosed in weighing tubes, 
and its weight ascertained ; the contents of the boat are 
now emptied into this, well -.vashed with hot water, and 
again, diied at iio« C. and wcij^hcJ. Thu is the weight 
of the mixed total carbon and slag, the percentage of which 
must be calculated. From this the percentage of total 
carbon already determined is deduded and the remainder 
reckoned as slag. The proportion of slag can be checked 
by burning off the carbon from this mixture and weighing 
the residue. The objed of washing the carbon and slag 
is to remove the less volatile chlorides. Earlier experi- 
ments, in which the washing of the residue was omitted, 
were far from satisfactory, for it was found impossible to 
entiiely votatilise the chloride of manganese, vs hich. when 
the boat and its contents were ignited in oxygen, formed 
black glittering crystals of oxide upon its side». 

The process which has just been described appears at 
first sight to be complicated, but when the operator has 
a number of analyses to perform and is provided with two 
combustion furnaces, and the chlorine apparatus is once 
mounted, nothing is easier to carry out. The method 
enables the analyst to disiinguith absolutely between the 
elemental and the oxidised portions of the silicon, and is 
specially distinguished fur the thort amount of time 
occupied. The removal of the iron from the sample by 
chlorine is accomplished in about quarter of an hour, and 
the combustion of the residue can be proceeded with 
immediately, as it is not necessary nor desirable to allow 
the combustion>tubes to cool down completely between 
the succeasive operations. 

The only obvious source of error was at the outset 
enquired into and found not to exist. It was thought 
possible that on treating such a mixture as cast-iron 
contains of silica and graphite in chlorine gas a rea^ion 
would ensue leading to the evolution of carbonic oxide 
and silicon chloride. But a blank experiment upon a 
mixture of finely powdered blast-furnace slag and crystal- 
line graphite, showed that the mixture sustained no lost 
of weight by heating in chlorine gas and 00 silica was 
found in the receiver. 

The statements of different analysts concerning the pro- 
portions of slag in different varieties of pig-iron are so 
discordant among themselves that it appeared desirable to 
ascertain by iin& experiment whether some of the other 
constituents of slag could not be recognised. Accordingly 
a specimen of No. t RtaffordtUre kot<hlast pig was caai* 
fully bored under my own luperintendence and the borings 
colleAed so as to be entirely free not only from dirt bnt 
from the sand adherent to the exterior of the pig. A 
portkm of these borings was analysed. After prolonged 
treatneat with Mm nna the insoluble residue dried It 
130* C>, nod eoosutlagaioiy of a mixture of cartop ead 
silica, amounted to 14*9 per cent. The chlorine process 
indicated 4-4 per cent of slag. A portioa of the same iron 
dissolved in acid and the solution tested malitaUve^ te 
calcium gave decisive evidence of its esWMce. Aln* 
iniaan, however, could net bo deteAed. 

The following analyses htm baea seledled to iUsstrata 
ih* laaalte obtabad By thli fnctWi aad diflimat variatiaa 
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0*024 
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Py^au.. 



0x603 a«3j} 

0^150 3'87 

— S*IJ 

o'o67S 3*4« 

0-0799 3*45 

o*o88g 3*06 



Pmcbntaob op Total Carboh. 
V.iktre<ln». bSi'Sta 

I. WbitoSudb. .. 

II. Noh X Hmnatile.. 07945 

III. No. t Hot-Blaat Staflb — 

(By eledrolyiia). 

IV. No. s HoIpBImI StaSk 0*5307 

Do. «. 0*6567 
V. No. 3 ^ „ 0*79x0 

Since thia paper WM written it haa come to my know> 
ledge that a aimilar proccaa baa been recommended by 
Messrs. Drown and Shiner, ia • eooUDOBicatioa to tba 
American Institute of llioi«f Ba|^M«f, and fMUM 
in the Crsmical Nswa. 

The authors quote reanlte which la the watSn afree with 
aqr own, but th«y do not supply full detaila of the mode of 
opvMing. 

The only difTerence of note between us ia thai they do 
not seem to consider the presence of cinder fai pi^liea as 
fo^y aataUiabed. From the laeolu o< my own eipari- 
aaaatt I tUok Am caa be Tiiy lllilo doabt onlMa peial. 



IBVI8I0M OP THE ATOMIC WBIOIIT OF 

ALUMINUM.* 

By J. W. MALLET. F.ll.8., 
af Chcaisliy hi tba Unhpwahr af Vhitaia. 



(CeBtiaisd faNB p. 17a} 

PurifieaUm ^Ammoidim iUhai.^Ammoaioai atadl of 
commerce waa diaaolTCd ta water, a veiy UiU* nitaio adA 
added, and the Bfaid haOedlo tone glaH heaheis If 
passing in a cuiftat tt HiaiBi waea At aplaliett hal 
become cold a little ammooinn farnqraaMe waa added a 
very email quantity nficod 10 throw dowa the tacosef boa 
pieaent— and - • — * « — i__-iiu_:i.j 

with strong ' 
watbed, waa 

niaote amount of very finely Mind Fraaelaa Uaa whidi 
had been formed. The clear fiqiM was af^er ahoat tea 
day drawn off, and evapofOMd aaol the larger part of dM 
alum ciystaUiaedontOBCDoiiBf. The oyatalai of «Aleh 
there waa obtained nota dtta a Utogrtmote, WMa fe>dli> 
eotved ia hot water, aad re cr>(tariised aavwil tinaa 
(throwing away all the BMdicr-liquors), the laat daM ia a 
penelain vessel, and with agitetioa* ao at to ohMfal a 
aiaaalar crystalline powder, which waa waahed with cold 
Satilled water. 

• Vrsm tha nOtitfkifml TrmuatUm ^iM«. r«r«r tsad Men 
tbsme}«ISacMqr.A|KUt%iaas. 



|U«UftlftJ MHHWW WW «MOWW ewwwaa ■ ■ mm wo eowae 

id a little aaiaial ehaicoalipmjoaaly well boiled 
: hydradihuie aad altik add aad thoioaghly 
la atirred in to aid la Ibo oabiMeaco of the 



Ito>dIfl8olvhig in water the 8o4itf paildod aloot, now 
much redaeed ia q«alilg% It beeaou aacateary to eecoro 
the eadailea of the netala of the fixed alkaliei, leat Ihoir 
aleni ■henld exist ia ieoBMrphooa admixture with tha 
piita afmoBiaai alaoa nqaitod. To thia end alanbraia 
hydiaio waa duowa dawa Aoai the aohitioa by additioa 
of ammonia, using aet miita eaoogh of the teageat for 
complete predpitaliaa. The precipitate waa weti waahed 



with abundance of waiai^ thia todioua noceea baioj 
expedited by the aioef amrphoa>filtar ddnoriag Ai 
drawn elf lalo a lail» flatic conneded with a |N 
aspirator. The hrih of the nrectiMtite waa twtee 



aspirator. The hrih of the prect|Mtite 1 
solved la pan Indiochlotic acid (each time avoiding com* 
pleiaaolaUoB)(tnrawBdewn again by ammoniat aadf again 



Thia hydiato was aow diiaolved te Jiit dio 
amount of dilute and vetyeareAdhrpafiMdeiilpknilei 
and just the proper aiaeaat added of aaaaioa' 
prepared frma the aaaw ndpharie acU 
with amno ai a. The qaaatitlie won dotamiaed Igr 
bringing the two aehitleoe to known boUu, aeceit a ial o g 
by expetlBMat oa a eanplo of each how moeh qf tha 
nneffiveaaltawaa preaeai; aadaMBiating ofr the refibod 
vehiaMa to he nond. After oooeealrating the ^aad 
solution by evaporatioB It waa altowed to ciyatalUae hr 
cooling, and the cryitaiHeatloB waa repeated ttiicet WM 
time waahing with a lilib eald water. Oo diO laat 
cr3rstalliaaiioo pabu were takaa to regulate the rate of 



co€>ling_eo that aa fhr aaMMeihIa aailanaly emallciyatal* 
of ahoi 



line _ 
diae m 
Ga«itieB,fai 



ahoat a BiilliBMtre ia 
HaUli^ of fauj^ ctyetala to 



Hqaer nlalit he 
on the ether head t eca tiB g tha peamiiihr of aeetag with 
a kaai hotter diaacoBid hifahaea done If the ahm were 
laaotilliaoreqritolHM powdai^that all tbeciy 
aftaiwarda aaad tmia t^ar aad traaapareat, aad 



ttnoaldba added dut all dieaqaeoaei 
ao ahova for tha atae lpUa tion of aluminum , 
tai ila n«eoBfiiWNi mo alum, waa recently aad caiinUy 

chloride pariSed ' 
addaaiw 




, ia puraaaaea of tha 



favdralo, aad that kt Oeae laet cryatelilBadoaa a 1 
platianm dMi waa aaed, and care waa tahea datt the 
tioawae aot allewad to beU,oare«oa totaaiaBilbr aay 
leagth of dme aear the bciliaj|>poiat, eioce I aacertaind 
that ammooittm alnm, like nmple anmooiom anlphate, 
nadoally givee off email qnaatitiee of ammonia on con< 
Bnoed boiling of a atrongaotitttion. Tba very last ciyttalli* 
aation waa carried Out with onlv a sufficient qaaali^ of 
the alnm for a couple of the final experimenta. 
The salt thus purified was found to be free from aay 
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IMevtainable content of foreign subitancet. It gave no 
tflM of colouration in its solution when tested bv a feno- 
^■aids, tannic acid, ftc, and by sulphuretted bjrdro^n 
and ammonium sulphide ; and speAroscopic examination 
ihomd that the find alkaline metals and calcium were 
absent. Silver nitrate gave no indication of chlorine. 

Ignition of Ammonium Alum. — DijfficultiesConntcltd with 
this Meti^i'd.—l proposed to ignite a weighed quantity of 
this al wliote distinA crystallisation gives it the advan- 
ta,';c as to definiteneis in the amount of water over the 
simple t-ulphaie used by lier/elius, and to determine the 
wcigt.t of the aluminum oxi c kn ';cl :r.d, but careful 
exaniin.ition of this process LiiD\\ed th.a two diiTiculties 
were to be feared. 

In tlie fust place, having rapidly dried the j r L'.uet of 
the 1.1 t trj-5talli>atiun by gentle pressure between f.Ms of 
smooth filtering paper* free from loose fibre, por'.ior.s were 
weighed off and exposed to the air at about 2j C, with 
the hope that before innj; a constant air dricd " wcij^ht 
would be obtained. It hid been previously ascertained 
that exposure over sulpliuric acid led to large loss of water 
of crystallisation within a shoit time. It was found, how- 
ever, that even in the air loss of weight went on fi'r so 
lonR a tin e ttiat it c '.iM not possibly be referred to 
mechanically adlierent water only. It is true that this 
loss fell i ff very ra[ uily after the lirLt hour or s^i, but it 
was ini]'ossible to decide precisely wlicn it be^;.in to affeft 
the water of crystalliiatiun. In ur Jur tu fully cxlnhit tiii'i 
I quote the following results obtained from a single large 

specimen kept very long OS band ia a pfawo canfi 

guarded against dust. 



and repeating this treatment a second time, it aeemed to 
be possible to remove this soaren of cmr, ai out of several 
specimens thus treated only 00* afltafded a barely deiaA> 

able trace of sulphate. 

Detaih of M ('.hod Adoptrd.—'iht aiflual experiments on 
the ignition of tlie alum were carried out as follows. To 
render uniform the amount of atmospheric condensation 
on il;e M;rf;itc i f tlic vessel v,eighed, a very light glass 
bottle was apcc .slly iiu.iie, \v;th a delicately blown stopper, 
the latter carefully ^;round in and fitting quite air-tight ; 
the bottle of ^z.in to contain the platinum crucible in 
which the ignitK n w:i4 to be effedled. The crucible was 
heated to brii;ht rtdr.cts, and while still quite hot was 
placed in a de»iccator at some distance above a surface of 
icccntly distilled sulphuric auid. When tooled down to 
the temperature of the b-iLincc room the crucible was as 
([uickly as posi-illc transferred to the weighing bottle, 
which was at once closed, and the combined weight of 
bottle and crucible was taken. The stopper was then 
removed for an instant, the c nvcr of the i^ru.ible raised, 
and tl'.e quantity of alum desired, which had been roughly 
weighed off in a tube, haviuf; been poured ;n,u^. jpying in 
no instance more than one-third depth of the vessel, cover 
and stopper were replaced, and a second weighing gave, 
I by the gain upon the fust, the exa(ft amount of alum used, 
j Attached to the inner side of ths crucible cover was a piece 
I of rather stout platinum wire, which, when the cover was 
in place, ran down into the crucible in the line of its axis of 
figure, carrying two little diaphragms of platinam foil 

inibntid with Hnail iKdn (na fig; i)i nwbai' 
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TUs Nriat «r ivaigUag* was canied on at leaftt inter. 
«ala Cm ab noatha moca t tim mtnthfy iosa was at first 
ovoto gnoi giadoalbr ftli of; bacana aa small ai 0*0006 
fm. Ia oaa naath of cold weathor wlica iIm temperature 
of tba loom ivaa BBBsaaUy loar* and again naoi with 
trataiar weather, to o-oora gna. (or tba sistli and last 
isoaih Cgrwiuch the weighings vara continaad. It was 
haOut faoad that) on placing soma of tba aaudl crystals 
ti Iha afaim ia a glaat vataai daap tooogb to prevent 
•Mdiaaieal baa, MMiUa kn of waigbt eoald bo nradnced 

a' tlM beat dcvdopad in tlaply ernuiog and palvarising 
a tall witb a tlddi tqaan-eBdad cImb tod asad as a 
Bwtla,aad wdgbtd aloog witb tba gibm aad itaoootants. 
While, tlieiaCm. it ni^t ba atwmcd aa probable that 
flMcbaaically adaareat water woald be got nd of within a 
lima dariag wbkh bat a very minute quantity of water of 
ayataliiaatian waald ba lattt • >i*Kht doubt ia tbtowa over 
tba aaaA fonwia of tba aalt aa analysed , in iMiiance to th i s 
compooaat SoaM of fba igaitioB experiments were made 
witb apecimaaa wUdi liad oaaa dried by longer exposure 
to the air tbaa others, aa wiliba noted hereafter. 

Ia tba Mcoad place it appeared that a miaMa trace of 
baaic aalpbata was retained by tba atumiaa left after 
ignition at even a very high tempe ratnre. Thia could not 
baeadaaad by water, bat was detefiable by fkaioa with 
aodinm carboaata free itaiai aolphur, taking care to ase an 
akobol flaaM only. noialeBiqg' tiM alumina with a 
atrong solution of pare ammoniom eailMaate, re-igniting, 




m^i^^^jb^"^^^ psrificd by smfltaashiBC with acid sad 
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having been suggested .md used by Dumas* in his 
researches on atomic we;t;ht8 as the means of preventing 
any loss of solid panicles which might otherwise be 
carried off mechanically from the substance ij;nitcJ. To 
avoid inconvenience from the fusion of the alum in its 
water of crystalli!,ation, and the swelling up of tlie salt to 
a bulky, porous mass, the heating "' .is con.dufted very 
gradually. The platinum crucible w.->s kept for an hour at 
go" C, then for an hour at 100', for an hour at 1 10", another 
hour at iJo% a like tane at 140', and was then gradually 
brouglit to ipnition over an argand alcohol lamp. It was 
then placed inside a lari^er platinum crucible, resting on a 
flat bit of unglazed porcelain at the bottom of the latter, 
and exposed to a gradually increased, and at last bright 
yellow heat in a gas furn..cc of Fletcher's construdtion. 
This temperature was niair.t.uiied for a full hour. On 
cooling down, the smaller crucible was taken out, the cover 
cautiously raised, and enough of a ttrun^ solution of 
ammonium carbonate introduced to moisten the alumina. 
Drying gently in a steam-bath, the crucible was re-ignited 
over an alcohol blast lamp, producing a strong red heat, 
and the addition of ammonium carbonate, drying, and 
ignition once repeated. As soon now as the crucible had 
cea.sed to be visibly red-hot it was placed in tht desiccator 
as at first, allowed to cool down to the temperature of the 
balance-room, quickly transferred to the weighing bottle, 
the stopper of which was inserted, and the final weighing 
was made while the alumina in the crucible was thus pro- 
tected from absorption of moisture from the air. These 
experiments were carried out during a period of remarkahljr 

• 4Ma«bt*CMMiKdsir4iyi<|niblM.aA^ 
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steady weather, with very little variatioD of atmoiphcric 
temperauuei pmmre, or moistan in the balaace-nom 
dofbig the whole iciice. 

Direct Rfsuiisof Fint S*ri*$ tfSii^iritiuntt^'tbm mnl t s 

were as follows : 

A.— Afam dried by ezpoMut to «ir lor « imn «t u*— 

(NH.)b*USO«V^/>. AltOr 

I. — 8-2r44 grins. left 0-97.58 gmu 
II.— 14 0378 „ „ 1-5825 

III. — s*t»20i „ „ 0 6337 B"n« 

IV. — ii*aaa7 „ „ 1-2657 g™*- 

v.— XO'I^aj H .1 1-2216 „ 

a.— AbtiB dried bj Mponm to air for boon at 19* to 

VI. — 12-1023 grms. left i-36£o grOMt 
VII — 10-4544 II M '1796 .1 

VIII.— 6-7963 „ „ 0-7670 grin. 

IX.— 8s6iH „ „ 0-9654 „ 

X.— 4*89ga „ •* o'ssaS „ 

{Tebecaatiaaidi 



LONDON WATER SUPPLY. 

RtPORT ON TiiL Composition and Quality or Daily 
Samples of the Water Supplied to London, 
voB TBB Month ammo May jiar, t88a. 

Ry WILLIAM CROOKES, F.R.S. 

WILLIAM ODLI.NG, M B , F.R.S., F.R.C.P., 
Ftc:ci!( r tl Chctrutry at the L'nivcrtity of Otbnt 

•nd C. MEYMOTT TIDY, M B., F.C.S., 
VrafatMr of Cbcoiiury aad of Fortnuc Medicine kt the London 
HMBiult Mcdkai Ofl&ccr of Health for bliDgton ; and lata 
Ocpaty Medial Oficir al HMlih for tba Citr o< L«adeB. 

TC tit RlOHT HOMOVSMU TUB PRBBDIinr 0» TBS 

Local QovBammr Boaid. 

Jttoejth, iM2. 

Soi^Io tlw JUBoiHaf laUea no trill Aad tecorded 
tlM faraita of onr aoa^aaa of the 180 aaanplat of water 
coOeaed hf «a dmlag the noath off Hajr, on the days 
aad at the ttasea indicated, fion the aaalaa of the aaven 
LoadMi waict conpaniea taking their anpply hem the 
Vhunaa aad the Lea. 

Ik Of theie t8o aemplea, one was reeotded aa "aligbtly 
intMd" and two aa very slightly tiufaid." The leoaainiDg 
iw aaaplea weie brigl^ dear, and eficientlj filteicd. 

10 Tame I. we have tecorded the aaalyan in detail 
of Monplei, one taken daily from May ist to M.-iy 
' jut iaclnalve. The pmity of the water in respei^t of 
oigaole natter haa been detmUaed tar the Oxygen and 
tit» Gonbaation proccaiei, aad dw leaolla of ear analyses 
by these melhoda ate Mated in celuaiu XIV. to XVIII. 

We have lecoidedhi Table U. the tiat of the aeveral 
aaa^ea of water aa deteradocd by the colonMneter 
deeutbed is a pierioaa report. 

OflbeaSaaawleeiapNiedbvtlMNew River Company, 
Aa wbdewete lonad to be well filtered, dear, and bright. 

Of the afi laatples firon the mains of the net London 
CeaipaDy, the whole, excepting one which waa**slightly 
tarbid," were found to be wdl fiUeied, dear, aad bright. 

Of the 24 samplea fron the aiaiaa of the Chdaea Water 
CoBnaay, the whole were Ibond to be well filtered, dear, 



Compaay, 1 
aad bright. 

Of the 26 samples from the Aaina of the West Middlesex 
OBmpaay the whole were foiud to be well filtered, dear, 
iBdbiigM. 

Of ue 46 samples from the mains o( the Lambeth 
Water Cooifaiqr, the wholci CKceptiag wUch waa lo- 



I corded as very slightly turbid,'* were foaod to be Will 
filtered, clear, and bright. 

Uf the 26 samples from the naiat of the Grand Jnnc- 
tion Company, the whole, excepting one which wai re- 
corded as " very Klighily terbid," wet* fiMUld to he waU 
filtered, clear, and bright. 

Of the 26 samples from the mains of the Sonthwark and 
Vauxhall Comp.iny, the whole were fboad to be well 
filtered, clear, .ind bright. 

In Tsiiie III. wc h.ivc recorded the oxygen reqoired to 
Olidliethe organic matter, and the qii.intities of free 
oxygen present in the whole of the samples collected. 

During the past month the condition of the waters, as 
regards colour, hat beea ooexceptionaUe. With respeft 
to their freedooi firomtarbidity, never, with one exception, 
since we commenced onr examinations a year and aJialf 
ago, have the waters approximated ao nearly to a BtaM of 
Mrfcd filtcMloB as th^ have daring the past numth. 
They have, meraefer^ p r e e e a ted their aeoal cMdieBt coo* 
ditkm of ab'ratioa. 

The proportion of orgairfe fliBttar» as dedoced diha 
from the results of the Oihrgen aad the Comhostioa pro* 
ceeses, was, espedally dnring the earlier part el the month, 
ia excees of the very low proportiona to wliich we direAed 
attention la oar preceding Reports. The amoaat of ex* 
oesa, however, waa not important or ca k a late d to aflbft 
the duniAer of the water In respeft towholeionoaeaa aad 

SUitaUlily for domestic purposes. 

We have the honour to rem.^in. Sir, 
Your obedient Servants, 

William Crookes, 
William Odling, 
C. Mevmott Tioy. 



NUM£RICAL RESULTS FOR THE MEAN 
RATIO OP OXYOEN TO THE SOM OP OXYOEM 

AND NITROGEN IN ATMOSPHERIC AIR.* 

By EOWARC W. UORLEY, of Hiidaoo,OUa. 

(.\nSTRACT.) 

SiNCK the j^ropnrticn of oxyR»n to nitrogen in the air 
varies almost as intcvsantly as its temperature or pres- 
sure, the mean value can be .ic:iirately aiccitaincd only 
by regular and continuous obseiv.^iiun. I i.c true value 
cannot be saftly inferred from obstrvations .it irregular 
intervals. 

A series of daily analyses in duplicate, continued for 
six months, undertaken for a very dilTerenl iHirj ucmay 
therefore be of some interest as contributing to the know- 
ledee of this constant. 

The result is alTcded with errors depending on the fol. 
lowing cansee, the probable megnitode of wUeh la weU 

known. 

2. The most serious uncertainty depends on the un* 
certainty of the calibration of the eudiometer. The pro- 
bable error of a single determination at any given point 
on the scale is three milligrammes of water. At each 
point four determinations were made, so that it is as likely 
as not that the volume at any given point is known within 
.1 njillipaaune and a half of water. The probable error 
of the mean result, as far as this error depends on errors 
of calibration, is 0-00I4 per centum. 

a. The second source of uncertainty depends on the 
UA that the composition of the air is variable. Owing to 
this variation, the result of the number of samples anal;^ed 
is as likely as not to differ from the result from aa «B* 
limited number of samples by O'OOOQ per centum. 

3. The third source of uncertainty depends on the 
accident.tl errors of analysis. Owing to these error*, the 

• Preeudmtt of tht Amtritttn Auttiatitn (or th$ di f a ntt m iu t 



• rrecuat»ft 0/ ti 



Digitized by Google 



Determination of Phosphorus in Iron and Steel. 



I JaaejOitMt. 



I retult obtained from two analyse* of each »ample is ai 
Ukely not to differ from what would have been obtain^ 
by an unlimited number of daplieal* muS^/tm of flidi 
■ample by 0T002 per centum. 

This result i? aUo .•lfTe^^ed with one source of conitant 
error which has not yet been taken into account. Thii 
error it due to the fait that the eudiometer tube, after the 
exploaion, contains a larger volume of water than at the 
prtvioni roeaturement. 1 do not iMdMrljrlMnrtedMtr' 
mine the mai;nitude of this error. 

It 15 nt present hof ciJ that ctlier sources of error produce 
only rcfu'ts uliich may tafcly be negle^ed in comparison 
with these. 

The mean competition of the air, and the magoitadeof 
the errors atteadiog th* d«l«imiBalieB|iBajth«BbecUied 

aa follows : — 

Ratio of oxygen to turn of oxygen and nitro- 
gen 20-949 per ct. 

Probable error from imperfe<ft calibration, 0-0014 „ „ 
Probable error from variation in ratio, . . o ooog ,1 
Probable error from accidental errori, . . 0 0002 1, 
Total prabiUs wnr, e^odift „ „ 



«OMB CONCLUSIONS AS TO THE CAUSE OF 

THE FREQUENT FLUCTUATION'S 
IN THE RATIO OF OXYGEN TO NITROGEN IN 
THB AIR AT DIFFBRBHT TIMES.* 
99 BDWAlkD W. MORLEY, of 



(AatTMCT.) 

To stodjr the anbjcft above indicated, I have made dopli- 
eate anuytet of air coIleAed at Hudion, Ohio, on every 
day from January lat to June 30th, 1880. The result* have 
been graphically compared with the daily obtervatiooi on 
temperatnre and preii are of the almotpbcre made by the 
Signal Service at Cleveland, Ohio, from which Hudioo is 
not far distant. Many of the vacations in the amount of 
osygen observed are closely conneAed with variations in 
the temperature and pressure. For the prediAion or ex- 
planation of these, local obseirations of temperature and 
pmssure might be sufficient. 

1 have also been favoured, through the courtesy of 
Oeneral Myer, with the thrice-daily niapa of the state of 
the weather for the period mentioned. FroB acompaiison 
between these maps and the results of aqr analyses, I 
derive some interesting conclusions, serving to confirm 
the notion that most of the variations in the amonnt of 
of oxygen are caused b^ the vertical descent of air from 
above. I find this notion strikingly confirmed in some 
I where it was some time since evident to me that 
t'a suggestion that the cold was caused 1^ the 
deacast could not be accepted as holding good. I find 
evidence that some depressions of temperature are caused 
by aoch descent, and at such times the amount of oxygen 
faiUa pramnlly at the b^inniog of the cold. But with the 
timet of depression ottemperature remarkable for their 
auddenness and severity, a vertical descent of cold air 
seems to be the effeA and not the cause. The descent 
follows the cold by a day or two or more, and at the time 
when the Signal Servioa majpa lead me to suppose the 
descent haa negoa, and not tul then, the bll in oxjpgao 
ocenrt. 

The variations found this year have not been as great 
as those published by me last year, nor as great as those 
found by Jolly. I have therefore carefully re-examined 
those made biefore this year, and am confirmed in my 
eenfidonca that thajr are afieAed with no «nraq«acd 



ON THB DBTBSMINATION OP PH08PM0RUE 
IN IRON AND STBBL. 

Br I. AOTHI. 

Thouok very numerous methods have been pressed for 
this determination the only one generally used is the old 

proce!is NMKi niolybdic acid, followed by precipitation 
with magnesium mixture. The author finds that 
the precipitation with molybdic acid is the delicate point 
of the process, and that the following precautions conduce 
to the greatest accuracy. The authors who have occupied 
themselves with the question give confliAing instruAions 
as to thr lime necessary for the complete precipitation of 
the phuspho-mul) bdate. Classen rpeaks of four to six 
hours; Fresenius and Ledebur {Guide pour I' Analyst 
Mttallurgique, 18S0), indicates twelve hours. The author 
has found that on operating as laid down below four boars 
are amply sufficient, and that a more prolonged contaA ta 
often the cause of defeAive results. If the analyat ll 
pressed for time he may even filter after one hour. 

Five grammes of the sample are dissolved, 50 c.c. of the 
molybdic liquid are added, the mixture is stirred frcqueolly 
and filtered after four hours. 

In these conditions the determination is exadl when the 
proportion of phosphor\is does not exceed 11 to 15 (?o-ii 
to 0'15) percent. Beyond this range ihe result becomes 
uncertain. For a proportion of 43 ;? 0 43l per cent., 50 
c.c. of the molybdic solution are required, as this reaj^ent 
must always be in excess. In place of 50 c.c. 75 or 100 
c.c. of the molybdic solution are employed which is still 
suitable for proportions of phosphorus of 7 and even S {? 0-7 
and o-fi) percent. II the percentage is still higher, only 
2 grms. or i ;;rrn. of the sample should be dissolved. 
The nitric acid should not be too concentrated or employed 
in excess, as it hinders complete precipitation. As far as 
possible the carbon should be burnt off, as the presence 
of this element renders the result too low. 

If in the analysis of steel, white pig-iron or mangani. 
ferous iron — in short iron low in silica, — this body is not 
separated, the result is too high. It is necessary thereCora 
to filter before adding the molybdic acid even in CMW 
where no distinA precipitate of silica can be seen. 

Before filtration the solution stiould be let take the 
ordinary temperature of 15° to 20', otherwise the filtrate 
will become turbid and deposit a slight precipitate. The 
author operates as follows : — lie dissolves 5, 2, or I grm. 
of the sample, according to its supposed richness, in 50 
c.c. of nitric acid ; he then evaporates to dryness and heats 
rather strongly, and to eliminate the last traces of nitric 
acid he evaporates a second time with hydrocl-.loric acid. 
The residue treated with concentrated hydn chl nc acid 
is taken up in water, and the silica which remains insoluble 
is separated by filtration. The liquid is evaporated again 
over a naked flame in a porci l.Tin capsule as long as the 
ferric chloride which is deposited on the sides of the vessel 
re-dissolvcs cn inclining the cnpsulc, and the process is 
then contmucd on the walcr-b.iili to incipient solidifica- 
tion. This operation requires to be watched, for if there 
remains too much hydrochloric acid the results are too 
low ; if, on the contrary, too much acid is driven off and 
hard crusts are foinMM, «• do oot obtain o dear aofattioa 

with nitric acid. 

After cooling, we add 33 c.c. of ammonia (0*96) and mix 
with the stirrer, so as to obtain a homogeneous paste, and 
add 75 c.c. nitric acid to 1-20) and the whole is set 

on the water-bath. When the solution is complete the 
liquid is transferred into a precipitating gla^s and from 
50 to 180 c.c. of the molybdic solution are added and the 
whole is kept at a temperature of 50 to 80', stirring fre- 

' quently. After four hours it is let cool, filtered, and 
washed with dilute tnolybdic liquid. The author recom- 
mends the following proportions for the preparation of the 
molybdic solution :'ii5 grms. of molybdic acid are dis- 

^•dved in 460 grma. ammonia (o-g6) and made up with 
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water to i litre. This K)lution ia then poured into i litre 
nitric acid at «p. gr. i-io, and the mixture ia let stand for 
a day and filtered. 

When the phospho-roolybdic precipitate has been 
SoSciently washed It is dissolved in the smallest possible 
quantity of ammonia ; the ammoniacal solution is neutral- 
ised with hydrochloric acid up to the point where the 
precipitate produced by this reagent is re-diitolved very 
alowly, and when cold it is mixed with 15 to 35 c.c. of 
nagnesia-mtzture, stirred well and filtered after ataadiiiK 
for SIX hours. The precipitate IB waibedwIthMBaMniacal 
water, dried, calcined, and weighed. 

TIte author pfcpam Ut aM^tiia>aixlaK u itallowa:— 

•• 101*5 



Water 



cUorid* 
(■p.|r.ovfl) 



xooo 



Ills well to ascertain that the mother4iqaors from the 
annonlnm phospho-molybdate when mixed with 
mnmonia alightly heated does not give a further precipi- 
tate; in the contraiT case the analysis would be inaccurate. 
It nay, however, be completed by neutralising as far as 
pooiible with MBnoaia, adding nolybdic liqaid« and adding 
tho Mcoad pndpittlo to Ibo iDnMr.<-<irMi<«ar Scfnfi- 
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Nkw membem— Pwft war BactbotaBtW PriM» Mocipal 
Viriamu Jonet. 

Prof. O. CAuy Fo«TM mond a voto of thaaht to 
Plot CiiftoB Ibr tlM osceltoat noeption accordod to tho 
Plmieal Sodet; at OsC9rd on tho preceding Satoiday, 
•M dnw •ttoBUoa to tho high cflclngr of tho CSMtadon 
Laboratoiy and tho admirable provisioa nade for the 
lonching m phyaict at Oxford. 

Piof. w. O. Adams Mcoodod Um motion, and eodoned 
F»of. Foaioc'o viowt of tho poaitkm of pbyaicol ocitDce 
00 the Ids. 

Fnf. CuFTON, In reapoose to tho vote, stated that the 
UnireTaity of Ohtfbrd had liherally supported him in 
orgaaiting the Clafaodott Lahontoiyi giving him all the 
fends he required, uA ihowfaig a laodahle deaire to put 
physical teaching on the hast poai i bia Coeting in Oifaid. 

Profeasor C. A. Binnnna* of Cbtlatiaata, was then 
Introduced to the ncotiog, and, aaalttod vj his son, 
M. Vilhelm Bjerknea, deflvond a kanre on Hydro- 
dytidmie Analogic to tkt Plunmuna of Bltetrieily 
4mtf Uagnttism^' which was llliutraied by experiments 
and projeaiona on the screen. Prof. Bjerknea has 
been engaged in tracing these analogies for the last 
twenty-five yeaia; at fint BUtheotaticafiy, hot latterly by 
expcrimenta in vsrifieation of tbo dodoAions from his 
fbnaulK. Theae ensftaents were shown in tho Paris 
Blearical Exhibition last year, and have been pnbliahed 



repeatedly In thia eonntfy. Prof, v^hwohihii 
advanced beyond the rnults tbsfo abewa. TlMW 
chialljr confined to illustrating tho atatlc attraAian and rs' 
pvlsiotts of eleAriclty and magoetlani i bnt ho ' 
taken op tho snbjeA of eleArodynaarie attn ' 
tepulsiona. TIm former eifcas are aboarn Igr 
oacUtatiogt or bgr small umboacs pnlsattag; 
ether in water. These notions sn coninnnKoled to Ilw 
and drvna bgr polaaa of air, transmitted 




tngsniooB air-mnnp or baHewa along teflapfobbaff 
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oscillating body to a magnet. When two tambours are 
vibrating near each other in likt phase they attraft; when 
in unlike phase, they repel each other. The saOM baids 
true of the oscillating balls. Th« motion lines round 
these bodies correspond to the lin<;8 of force round 
magnets, as was demonstrated by a hollow ball ofdllatiaf 
on a stem, and tracing its movementa in ink on a glasa 
plate. All the phenomena of magnetic forces were 
illustrated in hhis way by Prof. Bjerknes, including 
diamagnetism, which was shown by means of pith 
cylinders lighter than the water or medium of oscillation. 
A pulsating dmm or oscillaiing ball repelled the cylinder 
of pith, whereas it attraAed a cylinder of wax, which is 
heavier than the water. The more novel part of the expcrU 
ments consisted in representing the attraAion between two 
eleAric currents flowing in the same direAion, by means 
of two cylinders, about 5 inches long and i inch in 
diameter, oscillating round their longitndiaal axes at doaa 
quarters in the water. The cylinders were oscillated by 
means of a pulsating tambour, which communicated its 
motion to them by a toothed gearing on their ends. 
AttraAion resulted when the oscillations of the cylinders 
were in the same phase, and repulsion when they 
were in opposite ^haso. Thia is an inversion of what 
might have been o a po flo d to take place after the theoiy 
of Ampere. A square of four oscillating cylinders was 
also formed, and a fifth cylinder oscillated inside it, tho 
attraAion or repulsion exerted on the litter being ob- 
served. A hydrodynamic ealvaaoOMtor was made by 
placing an oscillating ball (whichoorrespoodatoamagneq 
beside an oscillating cylinder, the reaalt being a defleAion 
of the ball according to the direAiea of the oscillation of 
the cylinder. The experiments wera witnesssd bjT * foU 
meeting, which accorded a baaity vole of Ibaaks to 
Prof. Bjerknes. 

A paper by Dr. C. R. Au»a WaiOBT, P.ItS.i waa 
taken as read. It was on "fA^ D«UmkutUo» ^Ckmktl 
Affinity in Terms of EUetnm^9* Pwu" »Mt VI.), and 
on the relations between the B.M.P. la ceUs eonstraAsd 
like Daoiell's cell, hot containing difliiiOBt metals, and 
the chemical aflntliea involved in their aAloos. The 
cells employed were conatmAod of cadmium and copper 
and tbeir aulpbates, sine and cadmiom and their sulpbales, 
sine and silver and their anlphstee, cadmiom and allvar 
and their sulphates, copper and silver and their aotnbaleo. 
In all cases the snlphate eolutloos were 6t equal aaola* 
cular strengths. The gsnsral resnit is Uiat tm ciUk of 
a given alteration in the charaAer of the plates oppotad 
to cadmium or silver was found to be praAjcaily ideatieat 
with that of the same alteration in the case of a Onitfell 
ocH. Velta's law of the aammation of doAteaaolfvo 
(breea eenatUy hotda tnm la fha eaaea enmbad. Tlieoa 
celta also babavn like n Daoidl nader vaiialloaa of cBiraat 
danstqr. 

Tba aede^ maata afdn in NoMnbor. 



NOTICES OF BOOKS. 



Coal. Siontantous Comhuttion and Expleslvts oecurriag 
in Coal Carfots : their Trtatnumt and Prntntion. AUc 
tht PrtvtnttoH of Fire or Bxtloiiont in Skifs from 
Carntt or Slorts containing Snbilancn of a VoloHtt 
andjn/lammabk Nalur$. By Thomas Rowan. London 
and New York : B. and P. N . Spoo. 
Trb public baa loeg been aware of tho daagars which 
arise ia coal mlalog firom the emiaalon of gaaer, highly 
combustible, and when adxed with atB»oepoeric oxygen, 
exploeive. Bat it haaoolyof latebocoBMgenoralllykaMm 
that dM dannar dooa not cease when tba ooal latalsad to 
the mrfiKOb ant eontinoes to exietwban It la ttkan on 
board ablpk oidMr aa an aiticla of commorte or for working 
dwaariiieaorataaaMiB. Coat la in fUk righdy desctibad 
bgr the anther aa a ~ 
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Spontaneous Combustion of Coal. 



cargo." Not a few alteirptt have been made to combat | 
the evil, and in 1875 a Koyal Commission was duly ap- I 
vointed to investigate (he (ubjefl. But eo little pradical 
Benefit has resulted from the invettigations undertaken 
and the recommrndalioot issued that at Liverpool the 
premiums for underwritiagcoil cafSOM ham UMf fiien 
51. to los. per cent. 

Spontaneous combtistion, commonly su called, in coal 
may arise from two causes. On the one hand is the 
oxidation of tl-.e iron sulphide, iron-pyrites, known to coal 
miners as "brasses" or brass lumps, v^'hich are never 
entirely absent in coal. This sulphide varies much in its 
physical conditions and in its consequent stability. Some 
varieties, if they come in contad^ with the nir, r.ip. Jly 
absorb oxygen, andevolvc considerable beat, as is perhaps 
most strikm>;ly extmfliStd ia tb« CtBpito miaw* near 
Lennox Town. 

But the oxidation of sulpliur present as iron nlpllUt is 
neither tliE only, nor, in the opinion of some authorities, 
the mo«.t tlitciual, agency in the ignition of masses of 
coal. The coal itself can absorb oxygen just as is done 
by shoddy, cotton-waste, weighted silks, &c., and can 
lAut become heated to the ignition point. This view, put 
forward by Dr. Percy as far back a.s 1S64, has been since 
experimentally demonstrated by I'rof. Richtcrs, who shows 
that the liabil.t;, f coal to self-inflammability bears no 
relation whatcvL-r to the percentage of sulphur aAually 
present. We must here, however, submit that a not un- 
important clcn.tnt has been left out of consideration in 
the tabulated r::suUs of Trof. RiLhtciF, and that is the 
relative stability of the iron sulphide in different kinds of 
coal. There ate kinds to dense that they are carefully 
rejefled by the copperas inanufatflurers, who find that they 
may be expotcd to air and moisture for a year or upwards 
without becoming appreciably oxidised, whilst others 
quickly swell up, crumble, and liberate !:eat. It is hence, 
we submit, evident that from the total percentage of thesul- 
pbur in a coal, taken without regard to its condition, no 
conclusion can be drawn as to its tendency to bring 
about ignition. The author dcubt*, indeed, whether the 
conditions in the experiments of Richter are the same as 
those which exist in a cargo of coal or in the bunkers of 
a steamer. He contends that the fafis disclosed in the 
Report of the Royal CommiBsion f how that " in the 
majority of cases, chemical action has been first set up by 
the oxidation of the iron pyrites in the coal." Thus the 
liability to spontaneous combustion increases pari pasiU 
with the tonnage of the cargoes, which is precisely what 
we should expeifl if the ignition is determined by the 
oxid.-ition of pyrites. Thus in cargoes below 500 tons the 
casualties were under } per cent ; in cargoes from 500 to 
1000 tons the proportion w^^s i percent; between tOOO 
and 1500, it reached 3 J per tent, whilst with cargoes of 
over 2000 tons the pn pDrt;cn of casualties reached q per 
cent. This increase is the mof. striking in the case of 
long voyages. Out of five shipi witli cargoes of over 
SOOO tons sent in 1P74 to San I'r.ir.ciiico two sulTered. 

It further appears that in the m.ijority of cases dealt 
with in the Report the coal had been siiipped in a damp 
state. It was stated before the Commitbioii that one and 
the same kind of coal, taken from the same working, if 
protected from the rain remained cool, whilst another 
portion oi the same lot, which had been left uncovered 
and become wet, set up spontaneous combustion. Now 
moisture, whilst favouring the oxidation of pyrites, is, in 
the author's opinion, hkely to pievent the oxidation of 
the carbon by filling its pores. Hence, lie argues that in 
the majority of cases the ignition has been primarily 
determined by the oxidation of the pyrites, the heat thus 
liberated inducing, probably, carbonaceous oxidation also. 
When once a certain temperature has been reached, 
gaseous and volatile produfts of the dcstrudive distilla- 
tion of coal naturally appear, and may sometimes cause 
the cargo to burst into flame. But such produAs can of 
coarse nevet b« the origMuU caoN of the rite o( tbo tern* 



Mr. Rowan next criticises a work written in 1S7S by Mr. 
J. \V. 'I homas, F.C.S., entitled "\ Tre.it sc- m Coal. 
Mine-gases, and Ventilation." Some of the passages 
here quoted are very remarkable, t.g.,i!bM mettioo IbM 
pyritilerous coals arc rarely shipped. 

One of the chief conclusions of the Royal Commissioners 
— which the author describes as of a very negative 
character— is tl'.at the breakage of coal in its transport 
from the pit to the ship's hold, the shipment of pyritic 
c0.1l in a wet condition, and especially ventilation tluough 
the body of coal cargoes— which Mr. Thomas recommends 
— conduce to spontaneous combustion. A system of surface 
ventilation for the escape of explosive gases in all 
weathers is proposed. 

Mr. Rowan's own proposals are, first a system of 
" abstra(ftors" scattered through the coal-holds at different 
levels, and capable of being brought into aftion as occa- 
sion arises, and as determined by means of thermometers 
placed in the indicators theniselves. When coal is 
destined for a long voyage, or when it is known to be of 
a dangerous nature, he suggests that it should be brought 
from the pit in shallow iron waggons with perforated 
sides and bottoms. These waggons prior to shipment 
should be run into stove houscs and submitted to a tem- 
perature of 1517' F. for a length of time varying from one 
to eight days, and slioaU then b«al]ow«d to COM, pnndtd 

from the weather. 

In this manner carbonaceous oxidation would be anli* 
cipated, so that any further danger from this source on 
board ship would be excluded. Any fire-damp existing in 
the pores of the coal would be driven off, and the re- 
moval of moisture would render pyritic oxiJaiion less 
likely. As regards the efficacy of this plan we feel little 
doubt, but we fear that the erettion and management of 
these stove-houses would prove in praAice too cosUj. It 
would require a large bailaiaglonGClr»1000'l«BSMeaal 
in shallow waggons. 

An important fad is here mentioned, tliat no cases of 
spontaneous combustion have occurred with cargoes of 
patent fuels. 

Space does not allow us to discuss the authors's re- 
mai'ris on explosives arising from aucli bodies as " xerotioe 
siccative." Mr. Rowan's work must be pronounced a 
timely publication, and deserves the attention of all 
persons dirc^y or iadiiedly coaaeded with the export** 
tioBof coaL 



Procttdingt of tht AtnttuaH VhcrmaccutUal Atsoclaliotl 
at tht Ttvrnty-ninfh A':nunl Mttting, held in KanstU 
City, Augutt, i88t. Philadelphia: Sherman and Co. 
The first portion of the "Report on the Progress of 
Pharmacy " contains a notice of several recent kinds of 
apparatus, such as the balances of Westpbal, of BaogOt 
and Ruprecht, Pellet's burette, Gantler's extraAion ap« 
paraius, Weigelt's displacement i^paratns, MoUin** 
rapid filter, Tcrquem's gas-burner, Ac In an extniA on 
soaps it is stated that the so-called rock potash ot ball 
potash sold in the United States without exception not 
only is not potash, but is composed exclusively of soda, 
and is consequently useless for the manafadnre of soft 
soaps. 

It appears, according to Limousin, that in preparing 
oxygen from chlorate of potash witboat the presence of 
manganese peroxide explosions are possible. In the 
latter pait of the process potassium perchlorate is formed, 
and particles of this, carried over in to the vulcanised 
tubes (if such are used), may become ignited ud produce 
hydrocarbons, which form an explosive mixture with the 
oxygcr>. 

According io Mr. R. F. Fairtbome, noddy walor nuy 
be purified by adding to it " pbotpbxieof limo**— whether 
soluble or insoluble does not ll^00r--lll Ibo ptopoction of 

X OK. toi quatt.andaiiowiogttteaetdt. XaalSnrdays 0) 
it may he filtered. Thie pfoctn irwiii t«e tfgmUfn 
wdtoottdkmt for fniafeu fvipoiMt 
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W« tigrat (o we the increaiiog teodency, t.g., ia 
Mumu», to lay mtridlions apon the aiile of impottant 
dwmleali under the pretext that they are poieoaoui. So 
long a* exploeivee are freely told tg all concra, to enaA 
regulation! concerning the tele of poiaena ia indeed to 
*' auaia tt a goat and awailow a camel." To add to the 
brdeal duunaer of theae caaAments. qusck medicines 
ante tome casea especially excepted froin their operation. 

Wo are glad to perceive that the " Food and Drug 
Adulteration AA " of Michigan, prohibits the addition of 
glucose or starch sugar to articles of human food, and 
that of oleomargarine, suine, Ac, to butter and cheeae. 
Without stating distinftly on the label the propordon of 
Ifaa additioo. A similar enadoent In England would 
open egpea of the public to the true natuic of the 
mixtttie mendaciously sold as " coffee as in France." 
Prof. P. W. Bedford states that all the commercial 
vaiietlct of aodioia plioaphate eumiaed contaiaed aodium 
ndfibata nogiaK ikott 19*5 to 57*5 per eaat. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 
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JMMmft fur AHoJytitchtCkmk, 
Vol. zx., Part 4. 

Trustworthiness of Experiments on Heating — A. 
Wagner. — A continuation of the author's resciicJies on 
the trustworthiness of analyses of the gaseous producfls of 
combnation, being a reply to Dr. Dunte [Ztitschrift Anal, 
CitmUtix., 163). 

Bibaviear of Maoganeee Ore and Chloride of Lime 
OB Ifnitiea with Chromic Oxide and Sodlom Car- 
bonate In the Abienee of Air.— A. WagDir^Already 
noticed. 

Solphwr ia ZIaePe«d«iiF-A. WofOHV—Tnotamplei 
of rfne powder wm faond to oantaii ftmeAIvdy o-xs 
■ad 0*011 per cent of mlfihar. A eaoiple of rod dac eold 
M chemically pure eontmoed 0*004 V*" of ndphcr. 

Bismuth Oxide aa a means of rendering Sillcatea 
Solable.— W. Hempel.— Already noticed. 

Metallic Copper as an Absorbent for Oxygen Gas. — 
W. Hempel. — The author has for «ome time been engaged 
with ex]icr;mcnts on the use of metals at common tem- 
peratures as absorbents for oxygen in presence of ammo- 
niacal vapours. This absorption proceeds with rapidity 
as long as bright metallic surface!) .ire exposed toagateous 
mixture containing oxygen, but ceases or becomes very 
slow as soon as appreciable qu.mtitics of oxide are formed. 
He has therefore examined il it is possible to cflcdl com- 
plete absorption by using ammonium carbonate as a 
solvent for the oxides formed. lixferiments proved that 
oxygen was quickly an* completely absorbed in contaA 
with copper .ind a solution of tommcrcial ammonium 
carbonate, but that appreciable quantiticF of carbonic acid 
were evolved. Complete absorption of oxygen without 
the development of any gas was effedted if it was exposed 
to metallic copper and a solution consisting of equal parts 
of a saturated solution of commercial ammonium scsqui- 
carbonate, and a dilute solution of ammcni.^ .^t o 03. 
Such a liquid has a tension which may in most cases be 
disregarded, and if the apparatus contains sufHcient quan- 
titiea of metallic copper it is able to take up 24 vols, of 
oxygen. 

An Apparatus for FraAienal DlitiUation.— W. 
HenpeL— This paper cannot bo n pfc doc o d wlttoflt tbo 
•Goompaaying iUnsUatloa. 

AwAriio of Cmde Zinc^O. Qiiaiher.— Tbb aimeir 
wiU ba taMstod at kagth. 



A New Method for the Volumetric Determination 
of Molybdenum. — F. Mauri and L, Danesi. — The deter- 
mination of molybdic acid succeeds very well if potassium 
Iodide is Qsed proportionally to the molybdic acid which 
may be present, and in such a proportioa that ntber more 
than 2 mols. of potassium iodide are used to z mol. of 
molybdic acid. A moderate excess does not interfere with 
the final result. The reaAion takea place peifedly aft 
common temperatures when the aiolybdate, oisBolTed In 
hydrochloric acid, is digested ibr sono boon witb tbo 
potaasiom iodide^ 

Dattfmination of Nlcotlo*.— R. Kissliog.— Tba 
■atbor calb attention to the inaccuracies in Skahreit'i 
recent memoir on the quantitative determination of nico* 
tine in tobacco {Rtptrtorium der Analyt. Chmu, voL 1., 
No, ir, p. 165). 

A Simplification of Glinski's Platinum Wire Not 
in Fractional Distillation.— A. Belohoubelb^TblO 
paper requires the accompaning illustration. 

A Convenient Process for obtaining Metallic Zioo 
in Forms auited for Analytical Usea.— C. Manni— Tho 
author melts the zinc at a low temperature over the gas 
flame in a porcelain crucible or in a muffle furnace In 
earthen crucibles, in each of which some borax ought to 
be previously melted so aa to glace the inner surface. 
The melted metal la poured la small quantities upon a 
polished flag.stone inclined at an angle of 35° to 30 . In 
this manner the metal is obtained in bands naif a litra in 
length and o'a to o'sni.in. In breadth. Thqrara pexw 
feaiy free fiom onlda^ veiy brittle, and ciyatallbM in 
texture. 

Proceaafor Maaipnlatingwith Snlpbnretted Hydro- 
gen.— >0. 8. do CapaBema.-^bla memoir ia nnintaUlgiblo 
withont the accompanying Ulutratloo. 

Trustworthiness of Experiments on Heating.— H. 
Bunte. — A reply to A. Wagner's memoir contained ia th« 
present issue. 

Corredl Performance and the Sensitivenesa of the 
Method of Fresenius and Babo for the Detedtion of 
Arsenic. — W, Fresenius. — This paper will be inserted at 
length. 

A Micro-prismatic Method for Distinguishing 
Solids. — O. Maschke. — The author makes use of the 
circumstance that particles of a transparent substance, if 
surrounded by a iiquid which possesses a lii^her refraction 
index than the solid in question, display under the micro- 
scope very char.icleristic colours, the intensity of which 
increases with the diiierence of the refraftion-indiccs. If 
particles of a s'jbstance, however minute, are by degrees 
enveloped in liquids of different refradlion-indiccs, it is 
easy to find a liquid wliich produces the faintest intima- 
tion of these colours, and iias consequently almost exactly 
the sacne refratflion-index as the body itself. If this is 
then determined for the liquid it is known for the body in 
question. The author uses as liquids, water, amylio 
alcohol, glycerin, oil of almonds, and oil oi cassia. All 
bodies are of course excluded from tl-.is method which are 
opaque, or possess a refra(flion-index higher than oil of 
cassia (i'6o6), or are attacked by the liquids. 

Nitrite Solution of Potassium Iodide and Starch 
MixtttM.->^A. Vogel.—The author has examined this 
mixture aa regards its behaviour with acid liquids. Ho 
used a very dilute potassium iodide starch paste, to which 
he added so much potassium nitrite that the liquid was 
coloured deeply blue by a few drops of acetic acid. It 
was coloured a deep blue bpr dropping in moderately dilute 
solutions oi most inorganic and organic acids and acid 
salts, whilst weak ann aparingly aotuble acidai ancb aa 
the carbonic, bonwie, ataanioa^ oris, caiboik, tannlcr 
had no aftlon. 

TboBAnrloar of Ferrona Solpliate on Keeping.-^ 
E. Jobaaaon.— PcRous sulphate becomes oxidised tho 
moto readily tbo m()te conpietely the external air is ex* 
dndad. To oiplabi Uila puoooanoa ho aoggaita thai 
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tk* fensm wdphalo hM an oioniaing adioa ttpoa the 
eqriBB of IIm iaelaMd air, which then M«aa u« more 
ttfongly o|wn ih* tmom aulplMM the kM it it dilated bgr 
tbe CKtarnal air. 

Pieiervation of Standard Solutions of Stannous 
Chloride. — Sorge recommends that these liquids should 
be kept in a bottle tubulated .it the bottom, lu that the 
•olution is drawn off below, whilst coal-gas is allowed to 
•nter above to fill up the vacancy. 

A Coloured ReaAion of Atropine and Daturine.— 
D. Vitali.— If a specimen of either of these alkaloids or 
of their salts is covered with .n little fuming nitric acid, let 
Alj up on the water-bath, and when cold moistened with 
• drop of potassa dissolved in absolute alcohol, a violet 
colour is instantly produced, and soon passes into a fine 
nd. Only the violet colour iacharaderistic, as str)-chnine 
■Im gives a beautiful red colour if similarly treated. 
According to the author, o-ooooot Bin. of atropine Mil- 
phate can thus be deteAed. None of the other impoftant 
aUuJoida give • iimiUr reaAion. 

Adlion of Copper Rydcoside iqpon Certain Kiade 
of Sugar.— J. Hibenieaa end M. Hteig^The pare 

" levBloie, 



hydroxide, if 



with eqnaooe eolationa of I 



dnrtme, iaverted euear, and caae-aogar, it redaced to 
Witti leralooet dcatioie, and Inverted 
• aft 



aagar the reaAloa he| 
OB rapidly with 



with ehulUtioB, aad loea 
iavened eagar, but bmk 
awijr with deslffpea* Wtt cane-aagar the change aeta 
in oaly aiter aeveial Iranra boiling, i^., probably after the 
liae been iavoted. Tin nllowfaif midation 
Ida were obaerved ia all the ahev a ae e ntioaed augars : 
fafarie, aad g^rGalio aclda, aad an amorptoeaa 
■at yet mil^ ennmed. If baciam hydtoilde ia 
to aid aloaff with copper ^rdratide the eaoie acids 
but the proceaa ia aMin rapid. Copper 
hydroxide aAs upon milk-sugar in tteataM ounaer, bet 
the decompotition-produAs have not been further ex- 
amined. 

Oxidation of Caffeine and Theobromine.— K. Maly 
and F. Hinteregger. — If caffeine i* boiled for six hours 
with chromic acid mixture it is completely oxidised, 
yielding 40 per cent of cholestrophan or dimeihyl-para- 
banic acid. Theobromine, if similarly treated, Rives the 
homologue of cholestrophan, mono-methyl- parab.inic acid. 

Determination of Nicotine.— J. Skahveit.— We may 
retara to tbia memoir on a future occasion. 

Detamrfsalimi of Starch aad Dry Matter in 
PetaSooa.— M. MSieker.-^The aatbor rivee tablea 
lihowiBg the relation of the pfoportione of then coaati 
tocnti to the specific grai4ty. 

Determination of Carbonic Oxide in Air.— J. v. 
Foder. — The author allows moderately diluted blood to 
remain in contaA with t!.e .^ir in question in a xo< to 
la-litre bottle, or he pusses 10 to la litres of the air 
through the bU iuI, and then shakes, it up in a test-tube 
with ammonium sulphide. Unmodified blood appears 
violet by tr.-inf.niitted light, whilst that which has absorbed 
carbonic oxide i« coloured red. I'tir the quantitative 
detcrminaiion of the carbonic oxide absorbed by blood the 
latter is put in a sm.-ill flask, through the doubly perforated 
atopper of which arc passed two tubes. The one, which 
reaches to the bottom, serves to introduce air washed by 
a passage through palladious chloride. The other con 
duAs the air is&uing from the flask into two washing 
bottles, one of which contains a solution of lead acetate, 
and the other dilute sulphuric acid. From the washing- 
bottles the air passes into two U-tubes containing palla- 
dious chloride. The flask is then set on a water-bath, 
and the blood kept for a quarter of an hour to luiH an 
hour at go* to 95°. Meanwhile an exceedingly slow 
current of air is aspirated through the t-.ask, which is 
frequently shaken. As soon as theco ojr of the blood 
begins to change the carbonic oxide h*m?g'obine is split 
up, the CBibonic oxide is set iiee, and a black precipiute 



of palladiam appean on the raHaee of the aolntion of 
palladioae chloride. This ta eeparated, waahed, diuotved 
in mqua nria, aad the aolntion is treated with a ettadard 
•olution of potaaiiam iodide (1-486 grm. KI in I litre) tUl 
a filtered portion no longer giTea any turbidity with a drop 
of the potassium iodide, in thia maaaer iti qaeatiljr 
and consequently the quality of the carbonic onde can 
be calculated. Each c.c. of the potaasium iodide repre- 
sents o' I c.c. carbonic oxide. 

Absorption of Carbonic Oxide by means of Blood. 
— C. H. Wolff. — In order to preser\-e such blood for 
spectroscopic observation the author uses a mixture of 
equal parts of defibrinised blood and of solution of borax, 
saturated in the cold. If it is desired to deleft carbonic 
oxide in combustion produ^s the air must first be passed 
through a washing-bottle with slaked lime, to absorb all 
acid produda which destroy the colouring matter of blood. 

Determination of Organic Matter in Air.— Im 
Remsen. — The air ia paned by means of an aspirator 
through a tube dravra out at one end, sto y inchea long 
and 3 to 8 inches in diameter, filled with coaiaa 
pumice moielened with water. In ten boora go to no 
litres of air are passed through the abaorptioB tobe, ia 
which the ammonia and the organic matter are retained. 
The pumice is then covered with 500 c.c. water in a 
suitable vessel, and the liquid ia treated for free and for 
albumenoid ammonia, according to tlM ptoo ei i of 
WanUyo, Chapman, and Smith. 

DetedUon of AmmoBla aad oOut Imptuitiea In 
the Atmoaphere.— A. H. Smee.— Theanfhor flBe a ^aaa 
lunnel, drawn out to a point and doeed at the betteoh 
with ice. The dew which condenaea from the airoa the 
cold aidea of the funnel coUcda ia drops, whidi ran down 
over tbe doeed point into a capeale. The quantity of 
water condenaed in a given time nay be meaanred, aad 
theammonin Icicrmined oolorometrically. By thii cold 
distillation, u ib posaible to concentrate faodiee which 
are decomposed at higher temperatures, e^., the odoura 
of flowers. In the condensed dew may be found the 
microbia or parte of each UuMnm off lioaa tbe body ia 
disease. 

Examination of Flour for the Ordinary Impuritiea 
and Adulterations. — A. E. Vogl. — The author adds to 
dilute alcohol at 70 per cent, i 2o(h of hydrochloric acid. 
About 2 grms. of the flour in question are shaken up in a 
test-tube with 10 c.c. of this liquid, and the colour, both 
of the solution and of the sediment which gradually 
colleAs at the bottom, are observed. In some cases a 
change of colour is observed at once, but in others it only 
occurs on standing, and is promoted by heat. Pure 
flour (wheat or rye) remains white, and the liquid ia 
colourless, showing merely a yellowish tint in coarx^ 
qualities. Pure barley and oatmeal give a Straw-yellow 
liquid. Cnrn cockle colours the liquid a filH OnuigBt 
vetches and beans, a fine purple-red. 

Detection of Kbinanthine in Bread.— C. Haxtwich 
— An alcoholic extraA of the bread or flour is boiled with 
some hydrochloric acid. If rhinanthioe is preaeat the 
liquid on cooling takea an interne green coloar. 

Speed of Bvapoiatiia of Pvra Water*— A* UUiar. 
—The aiaihor hae deidaed te tUe paipoae an eepe ri a l 
hydrostatic balance, which he aamee tbexeromeler. 

Detei^^ion of Alcohol in Essential Oils.— E. Barbier 
— The author distils off l-loth and adds to the distillate 
an excess of dry potassium acetate, which forms with the 
alcohiil .1 heavy solution, and can be separated by means 
of a separation f-jnncl frcm the s'jpt'rnritar.t rtherfal oil; 
it is then mixed with vols, of water, and again saturated 
with potassium ncetate, by which metaa a fottheff ipsn- 
tity 01 essential oil is separated out. 

Tbe Detcdtion of Puael in Alcohol — A. Joristen. — 
The author adds to 10 c.c. of the sample 10 drops of 
colourless aniline oil and a to 3 drops of officinal hydro- 
chloric acid. If fned ie preieat a red colour won appc«a* 
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